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Scientific evidence indicates that immunization schedules and doses 
can be varied to fit the conditions of agricultural migrants and other 
special groups without impairing effectiveness. 


Adapting Immunization Programs 


to Special Groups 


By ARTHUR L. TUURI, M.D., HELEN L. JOHNSTON, and DONALD HARTING, M.D. 


MMUNIZATION programs generally fol- 
low fixed routines. These fit the conven- 
ience of physician and patient and conform to 
desirable patterns of well-child supervision 
under ordinary circumstances. For people on 
the move and for people living in areas remote 
from health services, conventional patterns may 
not be applicable. Health workers who at- 
tempt to follow them may earn only frustration 
for their effort. 

What flexibility in immunization schedules is 
permissible under special circumstances? To 
what extent can time intervals between injec- 
tions or size of doses be varied without en- 
dangering program effectiveness ? 

This article looks at the problem from the 
specific point of view of the need for adapting 
immunization programs to fit the special con- 





Dr. Tuuri, pediatric consultant, Division of 
General Health Services, Public Health Service, has 
participated in programs for migrants and Indians, 
two groups difficult to reach by conventional public 
health programs. Miss Johnston is staff adviser in 
the field of rural health, and Dr. Harting is chief 
of the Program Development Branch. Division of 
General Health Services. 

Important contributions to this paper, especially 
concerning diphtheria, were made by Dr. Alexander 
Langmuir and Dr. Helen Moore, Communicable 
Disease Center, Public Health Service, Atlanta. 
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ditions of agricultural migrants. It reviews 
recent information regarding the immunization 
status of the general population, as well as that 
of migrants. It also summarizes recent evi- 
dence of the possibilities of varying immuniza- 
tion procedures to fit special circumstances. 
Although the article was prepared primarily 
with the needs of agricultural migrants in mind, 
the possibilities of varying schedules obviously 
have wider application if circumstances 
warrant. 

Agricultural migrants in the United States 
number about three-quarters of a million per- 
sons, including both workers and dependents 
who accompany them. Each year, they move 
from one area to another to help produce and 
harvest the Nation’s crops. An area may de- 
pend on them for its economic existence. Yet 
local communities may reject them, in part be- 
cause of the fear that they may be disease 
carriers. 

The mobility of migrant workers in agri- 
culture and their brief convergence on areas 
that may be far removed from population 
centers are among the factors that make it diffi- 
cult for health workers to extend services to 
these people. Services provided in the usual 
places and ways and at the usual hours are 
likely not to reach them. 

Temporary arrangements for provision of 
health services at times and places convenient 
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to both the workers and their employers may 
sometimes be possible. Immunization services, 
however, differ from most others in that there 
is a general belief that fixed time schedules 
must be followed if immunization is to be effec- 
tive. Many health workers hesitate to initiate 
a series of primary injections unless they are 
sure that they can complete the series in ac- 
cordance with the customary time schedule. 
The frequently severe reactions among adults 
to the usual doses of antigens also deter im- 
munization programs among migrants. The 
reactions in adults may cause great discomfort 
and even loss of time from work at a period 
which is crucial for both workers and em- 
ployers. Such problems, of course, are not pe- 
culiar to the agricultural migrant population. 


Immunization Status 


The available information concerning the im- 
munization status of the population is chiefly 
in terms of the continued occurrence of diseases 
for which effective control techniques have long 
been known. Diphtheria, for example, has 
long been subject to control by immunization. 
Yet data compiled by the Communicable Dis- 
ase Center, Public Health Service, show that 
more than 2,000 cases of diphtheria occur each 
year over the Nation as a whole. 

Special studies seem to indicate a shift in the 
importance of diphtheria from the younger to 
the older age groups. A long-term study of 
age-specific mortality rates in Massachusetts 
shows that diphtheria mortality rates among 
children under 10 years of age have declined 
throughout the period 1921-53. In other age 
groups, however, the long-term decline was in- 
terrupted in the early 1940's, as shown in figure 
1 (7). More than half the cases of diphtheria 
in California during the period 1950-54 were 
among persons over 19 years of age, according 
to Communicable Disease Center data. In the 
southern States, the shift in the importance of 
diphtheria from younger to older age groups 
is much less prominent, although this region, 
too, shows some increase in the proportion of 
cases in age groups over 19 years. 

Some of the southern States, including Texas, 
have reported more cases and a greater number 
of diphtheria outbreaks than other parts of the 
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Figure 1. Diphtheria trends in age-specific mor- 
tality in 8-year periods, Massachusetts, 1921 
through 1952. 
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country in recent years. Data for these States 
show that diphtheria among the nonwhite 
population is on the increase. These same 
States supply a large segment of the labor 
force that annually moves northward from one 
crop harvest to another. 

To a somewhat lesser extent than diphtheria, 
tetanus continues to be an important problem. 
The proportion of cases among children and 
young adults has decreased in recent years. 
These are the groups most extensively reached 
through immunization programs for young 
children and for military personnel. The pro- 
portion of cases among older adults, however, 
has been gradually increasing. According to 
a Massachusetts study in 1954, more than one- 
half of the persons over 20 years of age had 
antibody levels of less than 0.01 units of anti- 
toxin. Women had significantly lower anti- 
body levels than men, as shown in figure 2 (7). 

How much the situation among agricultural 
migrants may deviate from that in the general 
population is not known. In the opinion of 
public health workers and others familiar with 
the situation, however, migrants’ lack of pro- 
tection through immunization and the pos- 
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sibility that they may contract and carry disease 
from one place to another are matters of 
concern. 

Two outbreaks of diphtheria were reported 
among people living in migrant labor housing 
during the first 6 months of 1956 (2). During 
1955, an outbreak of chickenpox among migrant 
workers in Lee County, II1., led to an investiga- 
tion by the Illinois Department of Public 
Health. A report from the county states: “A 
minority of the entire personnel showed evi- 
dence of previous smallpox vaccination, and 
only a few of the children had ever received 
immunization against diphtheria, pertussis, or 
tetanus” (2). 

A Colorado study based on interviews of 260 
migrant families, including 1,153 adults and 
children, during 1950 indicates that only 42 per- 
cent had had smallpox vaccination and prob- 
ably only 1 out of 5 or fewer were immunized 
against diphtheria, whooping cough, or tetanus 
(4). Informal reports from several Colorado 
nurses who are working with agricultural mi- 
grants are in accord with these findings. 
Health workers in other areas have made simi- 
lar reports. 

In some of the labor camps and fringe areas 
of population centers where agricultural mi- 
grants live for brief periods, living conditions 


Figure 2. Tetanus immunity among adults, 
Massachusetts, 1954. 
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are primitive. Occasional outbreaks of ty- 
phoid fever occur. ‘This situation is believed 
to warrant consideration of immunization 
against typhoid fever for agricultural migrants 
even though this is not advocated for the gen- 
eral population under ordinary conditions. 


State Immunization Policies 


The Committee on the Control o¥ Infections 
Diseases of the American Academy of Pedi- 
atrics recommends that combined immuniza- 
tions against diphtheria, pertussis, and tetanus 
be given “at intervals of not less than 1 month 
and preferably not more than 3 months” (4). 
The States and Territories are using this stand- 
ard to an increasing extent in setting policies 
for their immunization programs. States con- 
tinue to vary, however, in their policies and in 
the standards to which they refer. 

This State-to-State variation in itself suggests 
that flexibility in immunization programs is 
possible. However, the policies in each State, 
whether or not set by law, have frequently been 
translated into long-standing practices that are 
strictly adhered to in immunization programs 
whether the programs are carried out in the 
offices of private physicians or in public clinics. 

In comparing State immunization policies, 
Eliot noted that 22 States and 1 Territory set 
the maximum permissible time interval between 
injections in the primary DPT series at 1 month. 
No flexibility is permitted in this time interval. 
Two States and two Territories permit an inter- 
val of 3 months between primary injections, and 
3 States permit a 4-month interval. Eight 
States and one Territory, on the other hand, 
permit an interval of 6 months between injec- 
tions without requiring that the series be re- 
started (6). 


Effect of Lengthened Time Interval 


Opinions differ as to the levels of antitoxin 
in the blood serum necessary to confer immu- 
nity against diphtheria and tetanus. The evi- 
dence available, however, points to as high or 
higher levels of antibody response when the in- 
terval between doses is prolonged as when the 
interval is the length usually recommended for 
primary immunization. Jones pointed out 
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that by increasing the interval between injec- 
tions for immunization against diphtheria, a 
higher antibody response is seen (7). Similar 
findings of higher antibody levels with longer 
intervals between tetanus immunizations have 
been reported by Bigler and Werner (8), Big- 
ler (9), and Deamer and associates (/0). 

In a controlled study in which an interval of 
6 months or more between first and second pri- 
mary diphtheria and tetanus immunizations 
was compared with a 2-month interval (figs. 3 
and 4), Bigler and Werner found that the im- 
mediate antibody response averaged 4 times 
higher for the longer interval than for the 
shorter (8). 

In a group of children receiving primary 
tetanus injections at intervals of from 6 to 51 
months, Bigler noted that 6 months after the 
final injection the titers were in the same range 
as those present in children receiving primary 


Figure 3. 


injections at intervals of from 1 to 3 months 
(9). Deamer and his co-workers confirmed 
the findings of a higher tetanus antitoxin re- 
sponse in infants when the interval between 
injections was lengthened (70). 

Ipsen noted a satisfactory antibody response 
in the tetanus antitoxin titer in previously un- 
immunized adult men who were given small 
doses of toxoid (5 Lf) at an interval of 28 
weeks between the first and second primary in- 
jections (J). Edsall and his associates dem- 
onstrated diphtheria antibody titers greater 
than 0.03 units per milliliter in 250 of 252 pa- 
tients given 1-Lf doses of adsorbed diphtheria 
toxoid with a 5—month interval between the sec- 
ond and third doses (//). 

According to Dr. J. H. Lapin, attending 
pediatrician, Bronx Hospital, New York City, 
other investigators report that antibody levels 
for diphtheria, tetanus, and pertussis following 
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injections of combined alum precipitated diphtheria and tetanus toxoid as to titers of 


diphtheria antitoxin. 























5 
. 4e ond 
2) 
Vy 
- 6 = Mo. Interval 
o 
Qa. 
23k - 
pre | 
Cc 
x 
2 
= 
<< ? — — 
= 7 
—+— 2 = Mo. Interval 
0.) 
| | | i i ry _, i —_ | 
‘2 ] 2 3 4 $ 6 6to 1 
Wk. Wk. Mo. Mo. Mo. Mo. Mo. Mo. Mo. Yr. 
Time After Injection 
Source: Reference 8. 
286 Public Health Reports 





— we 





“is 


rts 





Figure 4. Comparison of 6-month interval and 
2-month interval between first and second in- 
jections of combined alum precipitated diph- 
theria and tetanus toxoid as to titers of tetanus 
antitoxin. 
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the use of triple antigens with injections from 
6 to 12 months apart are at least as good as the 
levels obtained when the antigens are given at 
intervals of from 1 to 4 weeks. 

There is also evidence that when the time 
interval between primary injections is in- 
creased, a higher immediate antibody level is 
produced by a stimulating, or secondary, in- 
jection given 3 months to 7 years later (8, 9). 

In infants studied, there was no relationship 
between a poor initial response and the recall 
response obtained years later with diphtheria 
and tetanus toxoids. It appears that adequate 
recall response can be expected in most cases in 
spite of poor initial response (J0). The ma- 
jority of adults will show protective antibody 
levels within 6 days after a recall dose of tetanus 
toxoid as long as 10 years after primary im- 
munization (/, 12, 13). 

Taken together, these data suggest that the 
usual telescoping of injection schedules has 
value chiefly for the convenience of physicians 
and patients, for emergency situations (7), or 
for producing immunity in infants as rapidly 
as feasible at a time when the hazards are likely 
to be the greatest for the infant. Many im- 
munologists believe that ineffective immuniza- 
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tion is more likely to result from relatively 
short intervals between doses than from long 
intervals. 


Methods of Reducing Untoward Reactions 


Three methods of decreasing severe reactions 
to diphtheria toxoid among adults are to im- 
munize only susceptibles as determined by the 
Schick test, to use purified toxoids, or to de- 
crease the dose of toxoid. The first, of course, 
might not be feasible for a seasonal farm 
worker since he might be on his way to another 
work location by the time the results of the test 
were known. The second decreases the inci- 
dence of reactions only in age groups under 30 
years (/4). 

On the basis of present evidence, the most 
effective means of decreasing untoward reac- 
tions in diphtheria immunization is by decreas- 
ing the dose of toxoid. Small doses of diph- 
theria toxoid (in the range of 1 Lf per dose) 
can be used to immunize adults successfully 
without regard to selection of Schick positive 
individuals (77). Only occasional reactions 
are encountered with 1-Lf doses (table 1). 


Table 1. Reactions to 1-Lf diphtheria toxoid 





Number of subjects 





Degree of reaction | Local reaction |General reaction 


FTT!| APT?) FTT!| APT? 























None... -_--- keel 5 39 42 71 
| seas 27 31 Ss 2 
Moderate _ -_-- = 14 4 5 0 
Severe_-_-_--_- ne 10 1 2 

et cdcmnan 56 | 75 eM sae 





1 FTT=fluid toxoid, in tetanus toxoid. 
2 APT= AIPO,—adsorbed toxoid. 


Source: Reference 11. 


In studies conducted by the Commission on Im- 
munization of the Armed Forces Epidemiolog- 
ical Board with doses of 1 Lf (in 0.5 cc.), less 
than 5 percent of the patients had systemic re- 
actions. (The vaccine usually used in im- 
munizing children contains 20-25 Lf/cc.) Al- 
though there has been some question as to the 
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Alum-toxoid antitoxin titer 


Table 2. 
Titer before booster Se: 
Number 
patients | 
0.001 __- , 1 
0.001-0.01- . : e < 
0.01—0.1__- aa 8 
0.1-—1.0- 19 
. 6 
Total_ 37 


Average_- 
SourcE: Reference 1. 


effectiveness of these small doses as a primary 
antigenic stimulus, they are known to be effec- 
tive as a recall dose for maintaining a satis- 
factory immunity level (7, 1/, 15). Results 
obtained with 1-Lf doses in two studies are 
given in table 2 and figure 5. 

In immunization against typhoid fever, sys- 
temic reactions can be reduced considerably and 
protective levels of antibodies can be achieved 
by intracutaneous administration of typhoid- 
paratyphoid vaccine (76-78). 


Combined Antigens 


For the past 5 years, the Canadian Armed 
Forces have used a vaccine containing typhoid, 
paratyphoid, tetanus (8 Lf), and diphtheria (4 


Figure 5. Relationship of postinoculation titers 
to preinoculation titers following two and 
three 1-Lf doses of adsorbed diphtheria toxoid. 
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Diphtheria antitoxin titer in adult men before and 1 week and 3 weeks after one injection 
of 1-Lf diphtheria toxoid 


At 1 week |At 3 weeks 








Fluid-toxoid antitoxin titer 


Number 


: At 1 week |At 3 weeks 
patients 


0. 10 3. 2 O ia. eee 
. 32 2. 1 4 0. 10 1.3 
. 56 4,2 8 . 49 10. 0 
. 84 4.8 25 1.9 11. 0 
3. 20 4.7 3 3. 2 15. 0 
Pee 40) 
. 84 > 4. 1. 06 9. 0 


Lf) antigens. The results of studies of this 
vaccine compare favorably with data relating to 
children who have received 3 doses of fluid tox- 
oid (79). The vaccine proved effective both as 
a primary stimulus and as a secondary stimulus 
and provided antibody levels as high as 3 doses 
of plain toxoid. 

Use of such a combined vaccine would greatly 
simplify immunization procedures among 
adults in the agricultural migrant population 
since it would decrease the number of injections 
by about one-third. In addition, as indicated by 
the preceding information concerning length- 
ened time interval, the interval between injec- 
tions may be increased far beyond the conven- 
tional limits with satisfactory results. 


Summary 


Agricultural migrants and other mobile or 
isolated population groups have long frustrated 
health workers’ efforts to fit them into conven- 
tional immunization programs. All too fre- 
quently, tae belief that any deviation from 
standard procedures would preclude an ade- 
quate immune response has led health workers 
to avoid attempting to initiate immunization 
procedures when conditions would not permit 
following the usual patterns. 

This paper reviews evidence which refutes 
the frequently held view that if the doses of an- 
tigens cannot be given at the usual time inter- 
vals, or if one injection is omitted, the entire 
series of primary injections must be restarted 
and completed in the usual sequence in order to 
attain effective immunization levels. It also 
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summarizes evidence that the use of small doses 
of antigens is effective in minimizing untoward 
reactions; at the same time, these small doses 
produce adequate antibody response. The 
small doses also lend themselves to use in a com- 
bined vaccine, thus decreasing the number of 
injections required. 

If the usual patterns followed in immuniza- 
tion programs can be conveniently fitted to any 
group, including agricultural migrants, no 
change in these patterns is suggested. How- 
ever, permissible variations, such as those re- 
viewed in this paper, need to be considered in 
order to tailor programs to groups which are 
difficult to reach by conventional means. 
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AN ANTHROPOLOGIST 


Views Old Age 





By LEO W. SIMMONS, Ph.D. 


LD AGE may be viewed either as a prob- 

lem or a challenge, and both socially and 

personally. I submit two quotations, one 

stressing the problem side and the other signi- 
fying the challenge. 

Cato the Elder is reported to have said : “For 
my part, I prefer to be an old man for a some- 
what shorter time, than to be an old man before 
my time.” He saw the problem side. 

One Joseph Choate concludes that people are 
really happiest in their seventies and eighties, 
so his advice is, “Hurry up and get there.” He 
sees the challenge. 

However we look at it, we are confronted with 
the plain fact of a spectacular increase of old 
people all around us. We can see these old 
people in the present or we can study them in 
the past. 

My own interests have led me more toward 
the cross-cultural and worldwide views on ag- 
ing than to the specifics of our present times. 

It has been very helpful to look for the uni- 
formities and the common elements that under- 
lie the experience of old age in different times 


and places. One way to state this issue is to 





Dr. Simmons, professor of sociology at Yale Uni- 
versity, is noted for his studies in social anthro- 
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ask: What is new and different, really, and 
what is old and common to all mankind in this 
matter of aging? Answers to this question give 
us background, points of orientation, and they 
may also highlight the current issues of our 
own age. 

Among many peoples in primitive and his- 
torical settings, I have looked for two things: 

¢ The persistent or recurring interests of 
aging persons. What are their needs or what 
do they want, almost everywhere / 

¢ The solutions that different societies have 
made to the problems of aging. What have 
different peoples done about the needs of 
aging? What solutions are most fundamental 
and widespread ? 

It turns out, as I see it, that the basic inter- 
ests of aging persons appear to be more uni- 
form than the solutions or the appraisals of 
these solutions. 


What We Want 


A careful survey over a long period of time of 
71 different peoples, distributed worldwide, has 
disclosed recurring interests of aging persons 
that can be summed up pretty well in a five- 
fold way: 

¢ To live as long as possible, or at least until 
life’s satisfactions no longer compensate for its 
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privations, or until the advantages of death 
seem to outweigh the burdens of life. Life is, 
indeed, precious to the old. 

¢ To get more rest, or, perhaps, to get release 
from the necessity of wearisome exertion at 
humdrum tasks and to get protection from too 
great exposure to physical hazards—opportun- 
ities, in other words, to safeguard and preserve 
waning physical energies. Old people have to 
learn to hoard their energies. 

* To remain active participants in group 
affairs in either operational or supervisory roles, 
any participation being preferable to idleness 
and indifference. “Something to do, and noth- 
ing to be done,” is perhaps the main idea. 

* To safeguard or even strengthen any pre- 
rogatives acquired such as skills, possessions, 
rights, authority, and prestige. The aged want 
to hold on to whatever they have. Seniority 
rights are zealously guarded. 

* Finally, to withdraw from life, when ne- 
cessity requires it, as honorably and comfortably 
as possible and with maximal prospects for an 
attractive hereafter. 

These five interests—longer life, rest, partici- 
pation, prerogatives, an easy and honorable re- 
lease—probably can be subsumed under the two 
words “influence” and “security” if they are 
used with broad connotations. 

We have observed impressive uniformity in 
these interests regardless of time and place. 

But the ways of adjusting to, and the ap- 
praisals of, aging show very wide variations, 
In short, what we oldsters want is simple and 
clear, but how to get it is complex. It would 
seem, indeed, that every conceivable adjustment 
has been tried out by people somewhere in their 
attempts to enrich and round off the last years 
of life. 

In worldwide perspective, old age may be 
said to begin relatively early or late in life and 
to last a long or short time. Its coming may 
be resented and discounted or welcomed and 
treasured. Some people actually try to “hurry 
up and get there,” while others postpone it to 
ridiculous degrees. 

When it does come it may be regarded as an 
idle and useless period or as an active and fruit- 
ful one. It may bring promotions in position 
and homage with the years or demotions and 
degradations. It may drag itself out in dull, 
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tedious boredom or go by quickly and with zest. 

The people in one society may look forward 
to a full and ripe old age; in another, next to 
none at all; and in still another, to long and 
empty spans of timepassing. Some may beg 
to be put away honorably, and others may 
long to live on even in their misery. Thus, 
from place to place and from time to time, aging 
may be viewed as a curse on the one hand or as 
a challenge on the other. 

Here is a generalization, though, that seems 
to hold universally: Every human being has 
had either to die or grow older and, in this 
dilemma, the social and cultural factors have 
been extremely important. 

Very significant aspects of the social and 
cultural factors in aging are the inculcated pat- 
terns of interpersonal privileges and responsi- 
bilities that require or inspire the young and 
the spry to respect and to provide for the old 
and the feeble. 

All the evidence indicates that these patterns 
of behavior are not inborn; they are built into 
the culture. It is almost a maxim that man is 
the only animal that can be made, willy-nilly, 
to take care of his grandfather. 

Nature in the raw has never been very kind 
to old age anywhere and in any species. Se- 
curity for old age is distinctly a human-culture 
achievement. The taming and the use of fire is 
a simple example of how man’s material cul- 
ture can serve and comfort the aged. When fire 
was finally brought under control, used as a 
defense against climate and wild animals, ap- 
plied to the manufacture of implements and the 
preparation of food, and made a stabilizing 
factor in family life, with its warm hearth and 
cozy corner, a new day had dawned for the 
elders. Indeed, the advantages of fire were 
soon so closely associated with the frailties of 
age that when the necessity arose to abandon an 
old and enfeebled relative it became a popular 
rite and last favor to leave him with a supply 
of food, a flame, and some fuel. 

There are equally important examples of se- 
curity for the aged in the development of social 
relations, such as rules obligating the young to 
respect, heed, and provide for the old in many 
and varied forms. Property rights are an out- 
standing example. But whether and how well 
any of this has been done depends greatly upon 
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the existing culture of the time and place and 
the organization of society itself. 

It is noteworthy that in some societies such 
solicitude for the aged has seemed to fall 
squarely in line with the self-interest of the 
young. In such cases the solicitous youth could 
have said of his aid to his elders, truthfully and 
without pathos, “Grandfather, this helps (not 
hurts) me more than it does you.” In other 
societies youth does not see such a connection. 
Why? The answer lies in the culture and the 
social organization. 

Here is an important general principle to 
consider: Whenever society has provided a mu- 
tually supportive relationship between its youth 
and its elders, old-age security has had its firm- 
est foundation. In contrast, the severest haz- 
ard of the aged and the infirm has been to find 
themselves cut off from the young and the able 
bodied upon whom they have had to rely. One 
could speculate that the time may come when 
youth can manage without the aged; but what- 
ever widens the gap between the two will, more 
than likely, be at the expense of the latter, 
especially in the extremities of their dotage. 
There is no substitute for the ties that bind 
youth and age in common interests. 


Five Lessons in Aging 


From here on I will list a few simple lessons 
that I have learned about aging, five lessons in 
fact. 

First, aging has become a complex and chal- 
lenging proposition to face personally. 

Let me illustrate this lesson with the mention 
of two common mistakes. The first mistake is 
to try to compare and to choose between old 
age and youth. Wecannot dothat. The choice, 
really, is between aging and dying. We've had 
our youth, some of us at any rate. Now, for us, 
it is age or else. The second mistake is to re- 
gard aging primarily as a time of resting, how- 
ever much we think we like resting. “Old age 
for rest” is only a half truth at best. The ef- 
forts and the strategy of life had better go on, 
refined and intensified to be sure. Aging suc- 
cessfully is somewhat like riding a bicycle—to 
stop is to go down. 

My second lesson in broad perspective is that 
aging can be good or bad, and when it is good 
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it generally is more of an achievement than a 
oift. 

A person, of course, must get to be old before 
he can make it good, and most human beings 
have never been able to get there. The farther 
back we go in human society the earlier people 
became “old,” but fewer and fewer old people 
are to be found back there. 

Here was a great surprise to me in my studies 
of aging. Societies solved the problems of a 
successful old age for a few long before they 
could assure any old age at all for the many. 
For a long time, in a few spots on earth, one has 
been able to say truthfully with Joseph Choate, 
the happiest years of life are in old age, so let’s 
hurry up and get there. There are primitive 
peoples who frankly regard old age as the best 
part of life, and they try early to appear, and 
to be regarded as, older than they are. 

Now we suspect that civilization has made the 
aging period for most of us something less than 
the best of life. All this ties in with the social 
determinants of when we become old, on what 
terms, and how long we are permitted to last. 
A secret of success for most people facing old 
age is to find for themselves places in society in 
which they can age with participation and ful- 
fillment, and to keep on participating tactfully 
and strategically up to as near the end as pos- 
sible. Aging must be gamy to the end to be 
very good. 

The third lesson out of our broad background 
studies is that a stage is reached in aging every- 
where in which social assessments of the condi- 
tion are uniformly dismal. 

Among all peoples a point is reached in aging 
at which any further usefulness appears to be 
over and the incumbent is regarded as a living 
liability. Senility may be a suitable label for 
this. Other terms among primitive peoples are 
the “over-aged,” the “useless stage,” the “sleep- 
ing period,” the “age-grade of the dying,” and 
the “already dead.” Then, without actual 
death, the prospects are gloomy. There is no 
question about this generalized social decision ; 
the differences lie in the point at which it is 
reached. All societies differentiate between old 
age and this final pathetic plight. Some do 
something positive about it. Others wait for 
nature to do it or perhaps assist nature in doing 
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it. That is a long story that has to be skipped 
here. 

The big point for us is that in primitive socie- 
ties and, indeed in all societies until modern 
civilization, this over-age period has not been 
very significant. Few persons reached this 
stage; they didn’t last long in it. Some were 
dispatched with varying degrees of dignity and 


prestige. 


The helpless and hopeless period takes on 
paramount importance, however, in our own 
civilized times. We are so successful in keeping 
very old people alive that we don’t know what 
to do with them. Imagine the magnified possi- 
bilities of living parts of aging bodies scattered 
around here and there! Add to this the recog- 
nized fact that the useless period is largely 
socially and culturally determined and that it 
may be moved up or put off in years. The 
problem thus unpredictable and 
staggering. 

The social fates are most unfortunate, of 
course, when so many old people are made to 
feel useless relatively early in life and to find 
the twilight years empty, lonely, and long last- 
ing. More and more of life with less and less 
in it is not a happy prospect. Thus can civili- 
zation create more problems for aging than it 
has yet solved. Death is really the only ulti- 
mate solution. Whether life can be good to 
the last drop or not really depends on when and 
how we drop. 

Our fourth lesson is that there is a pattern 
of participation for the aged that becomes 
relatively fixed in stable societies but suffers 
disruption with rapid social change. 

We know that stable societies provide a 
structured framework for participation, with 
status and roles that are defined, sex typed, 
aptitude rated, and age graded. If the pattern 
stays fixed over many generations, the aging 
get a lifetime to fit in and entrench themselves. 

Here is one way to express the general prin- 
ciple: In the long and steady strides of the so- 
cial order, the aging get themselves fixed and 





becomes 


favored in positions, power, and performance. 
They have what we call seniority rights. But 
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when social conditions become unstable and the 
rate of change reaches a galloping pace, the 
aged are riding for an early fall and the more 
youthful associates take their seats in the 
saddles. 

The general pattern for the adjustment of 
the aged in society fits into five more or less 
social structures of human groups: (a) the 
economic order, (6) the family system, (c) the 
political system, (d) the religiomagical institu- 
tions, and (e@) the socioeducational systems. It 
is a long and interesting story to document the 
changes imposed upon the aged in making ad- 
justments to shifts in these five systems. In 
general, it can be said that change is the crux 
of the problem of aging as well as its challenge. 

The fifth and last lesson is that the modern 
challenge is to explore and experiment anew 
with aging. 

We have more aged persons than the world 
has ever known: 14 million in the United 
States 65 years old or more and 26 million an- 
ticipated by A. D. 2000. 
already born! 


And these people are 
Old age is beginning earlier, 
with more untapped and unused resources than 
in earlier times. The old tried and tested pat- 
terns of participation and security have been 
disrupted, and they are passing away. 

Perhaps the most important lesson that can 
come out of the past is that the basic qualities 
of successful aging rest, after all, upon the 
capacities and opportunities of individuals to 
fit well into the social framework of their own 
times, and in ways that insure prolonged in- 
fluence and security. 
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It may well be that there are no genuine sub- 
stitutes for suitable adaptations and true con- 
tributions of ripe age. Certainly the challenge 
is to rediscover them for the modern world. 

We are now accustomed to hearing much 
about the problems and little about the oppor- 
tunities of aging, almost as if aging were a 
curse—and after all our efforts to attain it! It 
should be kept in mind that the prospect of so 
many of us reaching old age is in itself a most 
remarkable achievement, entirely unknown to 
earlier times. Let us not farget, therefore, that 
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our society and our community can, and 
probably will, create before long a brave new 
climate in which to grow old. That is part of 
the challenge that has inspired so much thought 
in recent times on the problems of aging. But 
it is only part of it. Perhaps even more im- 
portant, and indeed more crucial, is the chal- 
lenge of keeping before us a vision of what such 


for our forefathers or for our primitive fore- 
bears. We are emotionally confused and can’t 
decide how long to stay young or when to get 
old. Most of us are really younger or older 
than we think. 

In broad historical background, there is more 
agreement on what old people want than there 
is agreement on how to get it. Five wishes seem 


to be shared by aging people everywhere: to 
live as long as possible, to hoard their waning 
energies, to share in the continuing affairs of 
life, to safeguard their seniority rights, and to 
have as easy and honorable release from life as 
possible. How to get these five wishes fulfilled 
in later life has differed greatly around the 
world. 

Human societies solved the problem of a suc- 
cessful old age for a few people long before 
there was any chance for old age for many 
people. The old solution to a successful old 
age was to find a useful and respected place in 
life and to fill it effectively until near the end— 
an end that came quickly. 

Civilization has created more problems for 
the aged than it has solved. Now we insure 
more and more life with less and less in it. The 
challenge is to find new ways to put interest 
and zest in aging and for the aged. 


an aging population can contribute to our mod- 
ern way of life. 

It is perhaps not amiss to remind ourselves 
again that in everyman’s folkways, the world 
over, the plain folk have aged most success- 
fuily when they have discovered and developed 
for themselves effective places and functions in 
the very societies in which they are a part. It 
is very probable that within our highly com- 
plex civilization there lie all around us untapped 
potentials for aging that may be explored and 
fitted into our times. Herein lies an old frontier 
that invites new pioneering, and herein, also, 
lies the Holy Grail for aging. 


Summary 

The world has never before witnessed such 
a high proportion of people living on what has 
been called borrowed time. The problem and 
the challenge are greater for us than they were 


Intensive Therapy Curtails Commitment 


The enormous and growing population of aging persons has be- 
come a matter for extensive official concern in that half the residents 
of mental institutions are past 65. Controlled studies reported 
by Dr. Lionel Z. Cosin of Oxford, England, indicate that by setting 
aside relatively few beds for the intensive treatment of older persons 
with mental aberrations initially thought severe enough to warrant 
commitment, the Cowley Road Hospital at Oxford was able to take 125 
such patients. Only four had to be committed to mental hospitals. 
Cosin believes that this method of therapy has cut the admissions to 
mental hospitals by 80 percent for patients over 65. Many of the 
mental aberrations are caused by simple circulatory deficiency, and 
most, of the patients respond to good medical management in 20, 30, 
or 40 days. 


—Haratp M. Graninc, M.D., regional medical director with the Public 
Health Service, Region 5, Chicago, addressing the 1956 Middle States 
Health Conference. 
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This outline of the nature, basis, and method of eight interrelated 





surveys calls attention to the wealth of published material applicable 
to an evaluation of oral health needs and resources. 


Planning Surveys To Assess a State’s 


Oral Health Status 


By DAVID F. STRIFFLER, D.D.S., M.P.H. 


HE PUBLIC HEALTH dentist proceeds 

to assess the oral health status of his 
“patient,” the State and its people, along 
much the same lines as does the dentist in 
private practice (1). First, he listens to his 
patient’s chief complaint, and then he sizes up 
the patient and questions him. Next, he makes 
a clinical examination, using all the necessary 
diagnostic instruments. Finally, he records his 
findings so that he can analyze them and arrive 
at a diagnosis. 

The survey, whether formal or informal, is 
the method the public health dentist uses to 
make his assessment. Surveys can serve many 
specific purposes. They can provide an accu- 
rate basis for identifying the real, as opposed 
to the apparent, oral health problems (2) ; 
guide the assignment of priorities in program 
planning and budgeting (3); provide baseline 
data for future program evaluation (4-8) ; 
supply data needed in anticipation of new pro- 





Dr. Striffler is director of the division of dental 
health, New Mexico Department of Public Health, 
Santa Fe. This paper is a condensation of one he 


presented at the Fourth Workshop on Dental Public 
Health, conducted by the Schools of Public Health 
and Dentistry of the University of Michigan, April 
2-6, 1956. Copies of the proceedings of the work- 
shop are distributed by the publications distribution 
service of the University of Michigan. 
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grams, such as prepayment dental care plans 
(9-11); “determine the epidemiological char- 
acteristics of a dental disease . . . establishing 
the manner in which the disease is manifested 
in population groups .. .” (7). 

We shall outline specific objectives and 
practicable procedures for eight types of inter- 
related surveys, all directed toward the assess- 
ment of the oral health status of a State and its 
people. We shall give attention also to special 
problems, for, as in the private dental office, 
emergencies frequently intrude to upset the 
best of planning. Finally, we shall consider 
plans for analyzing and interpreting the find- 
ings of these interrelated surveys. 


General Rules 


The following 6 rules apply to the planning 
of all 8 surveys: 


1. For background information, study the 
literature on oral health needs and resources 
and on survey principles and _ procedures 
(1, 7, 12-15). 

2. Consult with a statistician concerning 
sampling, coding, record forms, analyses of 
data, and how to present the findings. 

3. Consult with another public health den- 
tist, perhaps the regional Public Health 
Service consultant. 












4. Whenever possible, conduct a pretest or 
pilot survey. 

5. Utilize every opportunity to gain pertinent 
information. 

6. Write out what you plan to do, how you 
plan to do it, and what you are going to do with 
the data after they are obtained. In particu- 
lar, write out definitions for terms; for ex- 
ample, what exactly is meant by DMF or maloc- 
clusion. In the process, hazy definitions can be 
clarified and methods described so that the 
survey can be repeated at a later date. 


Survey One: Subjective Impressions 


Despite the difficulty of recording and analyz- 
ing subjective impressions or opinions, an at- 
tempt to do so may provide valuable informa- 
tion. <A social scientist has said that “it is not 
so much what the facts actually are, but what 
people believe to be the facts” (76). Knowl- 
edge of what people believe to be the facts should 
help in planning how results of other surveys 
can be used so that they will be accepted. Also, 
it may provide leads to what other surveys 
should be undertaken, and it may be used to some 
extent in program evaluation. 

The opinions of at least three groups are im- 
portant: the dentists of the State, who not only 
may be the sole sources of particular informa- 
tion but who also may hold the key to the 
solution of certain problems; the public, to 
whom the public health dentist owes first al- 
legiance; and the public health dentist’s 
co-workers. 

A written questionnaire is one way of con- 
ducting this type of survey. It can be mailed 
to all the dentists in the State, for example, or 
handed out at meetings of community organi- 
zations. The questionnaire may be a checklist 
of common oral health problems, or it may con- 
tain open-end questions. Parten’s book (73) 
is particularly helpful in designing and using 
questionnaires. It points out, for instance, that 
appealing for information as a personal favor 
has been more productive than offering a reward 
or stressing some advantage to the respondent. 

Another method of learning people’s opin- 
ions is the workshop (17). Adult Leadership, 
especially the May 1953 issue (78), offers many 
suggestions for planning such meetings. 
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Still another method, the least practical but 
the most accurate, is the personal interview 
survey in which a well-planned question sched- 
ule is used (13). Sometimes a graduate stu- 
dent at a State university will conduct such a 
survey as work toward an advanced degree. 

Whatever the method selected, a social psy- 
chologist should help in planning the sur- 
vey (19). 


Survey Two: Knowledge, Attitudes, Practices 


A survey of dental health knowledge, atti- 
tudes, or practices may be combined with sur- 
vey one. All that was said about that survey 
applies to this type. 

A recent survey conducted in New Mexico 
illustrates the why and how of a knowledge sur- 
vey. Its purpose was to learn the status of den- 
tal health information so that a dental health 
education program could be concentrated on the 
areas needing attention. Also, the findings 
would serve as baseline data for measuring the 
effects of a dental health education program. 

A trial questionnaire of 18 questions was de- 
veloped. It sought to cover the major areas of 
dental health information, particularly those in 
which it was suspected that the public is poorly 
informed. On the basis of a pretest, four ques- 
tions were eliminated and several were revised. 
The final form was checked by the department’s 
psychologist for vocabulary level (fifth grade) 
and format and by the director of vital sta- 
tistics for machine punchcard tabulations. 
The test, given to any group interested in it, has 
been taken by more than 4,000 persons. 

Measurement of attitudes and practices is 
somewhat more difficult than measurement of 
knowledge, but it can be done. Metzner’s 
article (20) provides excellent background in- 
formation for this type of survey. Crude esti- 
mates of attitudes and practices may be derived 
from such items as the extent to which candy 
and sweetened beverages are sold in schools, the 
number of toothbrushes sold each year, the F 
component of the DMF rate, and the number of 
referral cards returned signed by a dentist. 


Survey Three: Review of Surveys 


Surveys pertinent to a particular facet of oral 
health may already have been conducted or may 
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be in process. If well executed, they may con- 
tribute effectively to the public health dentist’s 
project. Such surveys sometimes appear in 
unexpected places, in State agricultural col- 
leges (2/-23) for example. Records from in- 
dustrial plants, dental schools, or clinics often 
can be collated and the findings used profitably. 
Also, the Public Health Service may have con- 
ducted surveys in your State. 

An example of a survey which was conducted 
for one purpose but served another is Wishik’s 
survey of handicapped children (24). It 
brought into focus the particular oral health 
problems of congenital clefts and malocclusion 
in addition to other handicapping problems. 


Survey Four: Characteristics of the State 


The following story illustrates the impor- 
tance of a survey of the general characteristics 
of the State and its population: 

A few years ago a million-dollar foundation 
was established to promote the health of the 
citizens of a certain State. To bring medical 
and dental care to rural people, several beautiful 
health centers were built in isolated areas, and 
the million dollars was soon spent. Today only 
one of these centers is open, and that one only 
part time. The population decreased from 
about 6,000 to less than 1,000 for each health 
center. There was scarcely anyone left to use 
the health centers and no one to man them. 

A team of cultural anthropologists have 
stated, “Knowledge of the people is just as im- 
portant in many aspects of a public health pro- 
gram as is knowledge of medical [dental] sci- 
ence” (25). They listed what should be sur- 
veyed from a cultural and socioeconomic stand- 
point: folkways, income and cost of living, 
social organization of families, level of educa- 
tion and literacy, political organization, and re- 
ligious factors. To this list might be added 
percentage of people receiving public assist- 
anee, rural and urban characteristics, and 
sources of income. 

As far as population per se is concerned, the 
following might be considered : the distribution 
of the population by geographic area, by age, 
and by ethnic group, and trends in population 
growth and movement. The fluoride content 
of water supplies and climatic factors that 


Vol. 72, No. 4, April 1957 


might influence water consumption are other 
characteristics to be investigated (26). 

Many of these characteristics can be surveyed 
simply by examining the latest Federal census 
report. Up-to-date population estimates often 
can be obtained from the State’s vital statistics 
division and verified against estimates by public 
utilities. In New Mexico, the State uni- 
versity’s bureau of business research has pro- 
vided pertinent information. In some States, 
commissions or bureaus dealing with economic 
development can supply useful data. 

A survey of the fluoride content of water sup- 
plies can be conducted in various ways. In New 
Mexico, water samples were collected by den- 
tists, pharmacists, and science teachers who 
volunteered their services. Cooperation was ex- 
cellent, and considerable interest in fluorides 
was aroused. Two chemistry teachers made 
class projects of their part in the survey. 


Survey Five: Oral Diseases 

Paraphrasing a_ well-established concept, 
Knutson gives the reason for a survey of the 
prevalence and incidence of oral diseases (7) : 
“Effective application of measures for the con- 
trol of disease depends to a great extent upon 
knowledge of the manner in which disease oc- 
curs in population groups.” 

Generally, those oral conditions which are 
most prevalent or which contribute significantly 
to mortality rates should be surveyed. Specifi- 
cally, the following hazards, conditions, and 
diseases should be considered (6, 8, 27, 28) : 

1. Dental caries: The greatest portion of the 
workload for dentists is the direct or indirect 
result of dental caries (29). 

2. Periodontal diseases: Periodontal dis- 
eases are a prominent cause of tooth loss in 
middle and later life (28), and more informa- 
tion on these diseases is needed (30, 3/). 

3. Malocclusion: The inclusion of orthodon- 
tic care in dental public health services and 
surveys of the extent of the problem of mal- 
occlusion have been recommended (32). 

4. Congenital oral defects: The need for 
early detection of oral clefts has been deline- 
ated (24, 32, 33). 

5. Oral cancer: The need for early detection 
of oral and related cancer is set forth by Pat- 
terson (34), Lloyd (35), and Russell (28). 
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6. Other diseases and hazards: Other dis- 
eases and hazards pertinent to a particular 
State may be included; for example, chronic 
endemic dental fluorosis (6, 26, 36-38), the 
sequellae of oral trauma (particularly frac- 
tured (39) and avulsed incisors), the dental 
stigmata of congenital syphilis (40, 47), and 
occupational hazards and diseases(28). 

In planning how to conduct the survey, the 
standard types of survey inspections or ex- 
aminations may be reviewed and the most perti- 
nent type selected (42). Consideration should 
be given to the universal record form (4%) or, 
at least, to the possibility of recording data 
so that they can be translated into terms of the 
universal form. 

Next, whom and where to survey has to be 


decided. Of necessity, sampling must be con- 
sidered. Sampling by age, geographic area, 


socioeconomic level, occupation, cultural 
pattern, rural and urban area, climate, fluoride 
content of water, and other characteristics is 
sasier if such characteristics have been deline- 
ated for the State by survey four. 

Practicality often precludes the use of the 
best sampling procedures. Since budget and 
time usually demand that a clinical survey be 
conducted where people congregate, the dental 
survey often takes place in a school or industrial 
establishment. Despite these handicaps, care- 
ful planning can still yield worthwhile results. 
For example, a consolidated school system 
makes possible the sampling of both rural and 
urban populations. 

Variables that may influence the findings 
should be reviewed. For example, a physician 
in New Mexico was sincerely convinced that 
the contrast in the dental caries prevalence be- 
tween a fluoride and a nonfluoride city was due 
to income. When per capita income was shown 
to be the same for the two cities (38), he capitu- 
lated and supported fluoridation for the non- 
fluoride city. 

Planning the actual mechanics of the field 
survey is the next task. Practices in one State 
are described in Baker’s article (44) and in 
another in the California manual (45). A 
general review is given in “A Dental Health 
Inventory for Maintown” (46). Items to be 
considered range from dental instruments to 
wastebaskets. Impression materials and a 
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clinical camera are among the items that might 
be included. 

An advance trip to the area where the survey 
is to be conducted is almost essential. Usually, 
despite voluminous correspondence, an on-the- 
spot planning meeting with all, people con- 
cerned is indicated. The public health dentist 
has the obligation of providing those people 
with a brief written outline of the purposes and 
other pertinent information. In surveys of 
school populations, educational approaches, 
materials, and aids should be suggested. 

The various indexes of oral diseases should be 
appraised carefully, especially from the stand- 
point of objectivity, reliability, and reproduci- 
bility, before final selection. Too often sur- 
veys have been wasted because the examiner 
used an index that had meaning only to him. 

Who should perform the clinical examina- 
tion is debatable. Some public health dentists 
conclude that whenever possible local dentists 
should be asked to participate. Others decide 
that insofar as possible only one examiner 
should be used. Circumstances may dictate the 
answer. If the survey is elaborate and de- 
tailed, perhaps only one or two examiners 
should participate. Otherwise, the benefits 
accruing from the use of local dentists may 
outweigh the disadvantage of less com- 
parability. 

Data for certain oral diseases can be obtained 
by other methods than the clinical survey. 
Morbidity and mortality rates for oral cancer 
and congenital defects, for example, are avail- 
able from most State offices of vital statistics, 
subject, of course, to errors of diagnosis and in- 
adequate reporting. The State crippled 
children’s service usually maintains a register 
of cleft lip and palate cases. 


Survey Six: Dental Resources 


When the oral health problems have been 
measured, logically the findings should be com- 
pared with the findings of a survey of the re- 
sources available for meeting those problems. 
Then the most effective methods for utilizing 
and supplementing the resources can _ be 
determined. 

Dentists are the chief manpower resources, 
but not to be forgotten are the auxiliary per- 
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sonnel : dental hygienists, dental assistants, and 
dental laboratory technicians. 

Factors about dentists to be investigated in- 
clude age, mortality, specialty, postgraduate 
training, and type of practice (full or part 
time; public, private, or industrial). Den- 
tist-population ratios should be calculated by 
trade areas or, where this is not feasible, by city, 
county, and State. Many of these data can be 
obtained by a mail questionnaire. Other 
sources are census reports, the American Den- 
tal Directory, and records of State board ex- 
aminers. Frequently, dental supply houses 
and dental laboratories can supply up-to-date 
information on the location of dentists and the 
type of practice in which they are engaged. In 
small States, the day-to-day contacts of the 
public health dentist may elicit such informa- 
tion. Also, many national surveys, particularly 
those conducted by the American Dental Asso- 
ciation, have a sufficient sampling from the 
more populous States to be directly applicable 
to those States. 

“A Study of Oklahoma’s Dental Man- 
power Requirements” (47) is an excellent guide 
to surveying a State’s dental manpower re- 
sources. In particular, it considers the age of 
dentists as a prime factor in productivity, a 
point often overlooked. In addition to dentists 
and dental hygienists, which the Oklahoma 
study surveyed, one may wish to include dental 
assistants and laboratory technicians. 

Physical facilities to be surveyed include the 
various types of dental clinics, Federal, State, 
and local, voluntary and official, mobile and 
fixed, industrial, school, hospital, and institu- 
tional, as well as private offices. 

Training facilities for dentists, hygienists, 
assistants, and technicians also should be taken 
into account. Finally, facilities such as those 
for examination of biopsy specimens, treatment 
of cancer, making of lactobacillus counts, and 
rehabilitation of oral clefts should be searched 
out and evaluated. 


Survey Seven: Auxiliary Resources 


Frequently, there are other resources than 
strictly dental that will contribute to the so- 
lution of dental health problems. Already 
mentioned are the State agricultural colleges, 
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which sometimes are engaged in research re- 
lated to dental health. Colleges and universi- 
ties may also provide such services as vocational 
counseling and postgraduate courses for den- 
tists. 

Other auxiliary resources are to be found 
within the official health agency itself. The 
environmental sanitation division, for example, 
can supply data on community water supplies 
and can help in the engineering aspects of 
fluoridation. The industrial hygienist can pro- 
vide valuable leads to occupational hazards and 
to groups available for dental surveys. 

The voluntary agencies, too, often can con- 
tribute materials or services. Foundations 
often have funds and personnel waiting for a 
worthy project. Why shouldn’t that project be 
a dental one? 

These resources are usually found by an in- 
formal survey; that is, by contacting the right 
people and asking the right questions. 


Survey Eight: Blocks to Solutions 


Blocks to the attainment of optimum oral 
health have been classified as follows: psycho- 
logical, educational, professional, economic, 
social, and geographic (48). In public health, 
a seventh block might be added : administrative. 
The job of surveying these blocks will have 
been largely completed if the other surveys 
described have been made. For example, a 
survey of the State and its characteristics may 
reveal hindrances of distance, economics, or cul- 
tural patterns (49). Direct surveys of these 
blocks may, of course, be indicated. For best 
results, the aid of a social scientist should be 
enlisted. 


Special Problems 


It may well be necessary to undertake a 
special research study during the course of an 
investigation of a State’s oral health status. 
Often, however, such a study can be dovetailed 
with other surveys. In New Mexico, for ex- 
ample, a special study (38) was necessitated by 
the State dental society and the health depart- 
ment’s request for an immediate answer to the 
question, how much fluoride is optimum for 
New Mexico’s climate? To determine preva- 
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lence of fluorosis, the first survey was conducted 
among junior high school students in communi- 
ties which, according to previous routine 
chemical analyses of the water, differed as to 
fluoride level. This study was integrated with 
a survey of other dental diseases. 


Analysis and Interpretation of Data 


Since all the surveys outlined in this paper 
are interrelated, some of them even being car- 
ried on simultaneously, plans for statistical 
analyses of the data should be laid early in the 
project. Sometimes findings from one survey 
will contradict the findings of another, and the 
differences must be resolved. Conversely, the 
results of one survey may reinforce those of 
another. It is here that the help of an expert 
statistician is invaluable. 

Planning for the interpretation of the results 
to the profession and the public also should 
begin early, and the health educator should 
participate. Phair has challenged public 
health dentists to get away from the traditional 
technical interpretation of data and to explain 
findings in simple, meaningful terms (Jd). 
Unless plans are made to report and utilize 
the findings in a profitable manner (/6, 19, 50), 
the surveys might as well not be done. 


Summary 


If one is to plan, execute, and evaluate State 
dental health programs in a logical manner, 
comprehensive information concerning the 
State’s dental health needs and its resources is 
indispensable. 

What do the people consider to be the oral 
health problems? What do the members of 
the dental profession see as the problems ? 

What is needed in the way of health edu- 
cation? What do people know about dental 
health? What do they do about it? 

What is the distribution of the population 
by geographic area, by age, and by ethnic 
group’ What are the trends in population 
growth and movement? What about the 
fluoride content of the water supplies? 

What is the prevalence of the major oral 
diseases ? 

Iiow many dentists are there in official agen- 
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cies? in private practice? in industry? How 
many auxiliary personnel ? 

What is the status of physical facilities? 

Are there blocks to the attainment of opti- 
mum oral health ? 

Some of these questions can be answered 
simply by a search and study of existing source 
materials. Others require more formal sur- 
veys, such as questionnaires, personal inter- 
views, or even clinical examinations. Then the 
data obtained in answer to specific questions 
must be analyzed and integrated to provide a 
complete picture of the State’s dental health 
status. 

At first glance the job may appear to be too 
overwhelming to tackle, but the State dental 
public health director and his staff can, with the 
help of others, accomplish it, bit by bit. Ac- 
tually, of course, surveying is a continuing 
process, for conditions next year will inevitably 
differ from conditions this year. 
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Converts to Hospital Delivery 


When the health center opened in the Arab village 
of Tira, public health nurses met with little success 
in inducing pregnant women to have their babies in 
the hospital. Women in the Little Triangle vil- 
lages have always been delivered at home by dayas, 
women who practice midwifery under hazardous 
conditions. 

When a woman went into labor recently, she called 
for help from the midwife licensed by the Tira 
Health Center. The midwife delivered the baby at 
home in the presence of the local daya because she 
was unable to persuade the mother to come to the 
center hospital. 

A second woman went into labor shortly there- 
after, and she too called for the licensed midwife. 
This time the midwife refused to deliver the child at 
home and succeeded in convincing the husband that 
his child should be born in the hospital. The center 
first had to agree that the daya would be present, the 
male physician would be absent, and the husband 
and others in the family could remain in the center 
for the birth. 

Pleased with the care and treatment given to his 
wife and child, the father made an unprecedented 
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concession. He agreed that the mother and baby 
and all the family members could be photographed. 
Word of the experience spread. Within the next 
2 weeks, 12 women were delivered in the hospital. 
The task of the nurses in inducing women to have 
hospital deliveries has been easier ever since. 


—Jacos H. Lanpes, M.D., acting chief, Health and 
Sanitation Division, United States Operations 
Mission, Israel. 


Sanitation School 


The Palasht Sanitation School fulfills a basic sani- 
tation need in the Middle East by providing practical 
training in the villages. Among the 170 sanitarians 
trained for the Ministry of Health, other govern- 
ment departments, and private agencies since the 
opening of the school in 1952 are 6 Afghans who are 
putting their education into practice in their own 
country. 

Students attend classes in the morning, work out- 
side in the afternoon. Half of their classtime is 
devoted to work in the laboratory. Among the sub- 
jects covered in the 7-month curriculum are bac- 
teriology and parasitology, excreta disposal, refuse 
collection and disposal, milk and food sanitation, 
insect and rodent control, camp and swimming pool 
sanitation, vital statistics, and government organi- 
zation in Iran. 

—ALBERT P. Knicut, M.D., formerly chief, Pub- 
lic Health Division, United States Operations 

Mission, Tran. 
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Analysis of Diabetes Screening Costs 
in a County Health Department 


By ANDREW C. FLECK, Jr., M.D., M.P.H., and RITA C. CHISHOLM, R.N., M.A. 


HE DECLINE in communicable disease 

morbidity and mortality has directed com- 
munity health efforts to the prevention of 
chronic diseases. One form of action is the 
community-supported diabetes screening clinic 
designed to screen a hyperglycemic group by 
testing blood or urine specimens. The clinic 
may include a detection as well as a screening 
service (7). 

The followup of hyperglycemic groups 
defined by screening tests shows that from 0.5 to 
1.0 percent of the population screened have 
previously undiagnosed diabetes. No data are 
available, however, for evaluating the sensi- 
tivity or specificity of these screening tech- 
niques (2). 

The earlier detection of diabetes in these 
clinics may arrest the progression of diabetes 
into disability and premature death; it is there- 
fore recognized to be valuable as a secondary 
prevention which should be included in every 
organized public health program. 

Three hypotheses generally accepted as the 
basis for operating a diabetes detection service 
are: (a) that diabetes mellitus is frequently un- 
recognized and asymptomatic; (0) that earlier 
diagnosis and management of diabetes improves 
prognosis; and (c) that untreated diabetics are 
abnormally hyperglycemic after food intake. 
A fourth hypothesis which is not generally ac- 
cepted is that the postprandial hyperglycemic 
population can be economically and efficiently 
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screened from the general population by a com- 
munity-operated clinic service. 

The Rensselaer County Health Department 
tested this fourth hypothesis by relating costs to 
results in its diabetes screening clinic started in 
September 1954 in Troy, N. Y. 

The objective of the diabetes screening clinic 
is the discovery of a hyperglycemic population 
that can be referred to physicians for detection 
of previously unknown diabetes. To demon- 
strate that this objective is being attained efli- 
ciently and economically we offer three indexes 
of results: number of persons screened, num- 
ber of hyperglycemic persons discovered, and 
number of previously unknown diabetics 
detected. 

During the first 4 months of operation in 
Troy, when methods were still relatively ineffi- 
cient, 525 persons were screened. Eighteen 
were found to have capillary blood sugar levels 
greater than 160 mg. Five of these were diag- 
nosed as previously unknown diabetics. 

In 1955, under routine conditions, 1,438 per- 
sons participated. Forty-three persons were 
screened as hyperglycemic, and 13 of this group 
were diagnosed as previously unknown cases 
of diabetes (table 1). 


Screening Methods 


The screening clinics are conducted on a 
nonappointment basis 4 times a week for 1 hour. 
The health center is centrally located in Troy, 
a city of 73,768 persons. Promotion during 
1955 was limited to newspaper and word-of- 
mouth publicity. 
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Table 1. Diabetic screening results for 1955, 
Rensselaer County Health Department, Troy, 
N. Y. 


— Unknown 
; diabetics 


tests ? 


= = detected 
Age groups er. Z 333 SZtT 
2 | € | 2 |e22)| 2/888 
5 S$ | 5/662) 3 |§ag 
os) Ay Z |Qu Z |G 
Q—14 19, 425 23 
15 24 11, 220 182 2 L3 2 = 
25 $4 19, 681 606 | 9 1.5 I 0. 2 
1 64 15, 719 486 | 23 .¥ 8 1. 6 
65 and over 4, ¢a0 141 9 6. 4 2 1. 4 
Total 73, 768 |1, 438 13 3. 0 13 | 0. 9 


mm, Estimated population distribution by age groups, 
rroy, July 1, 1955, office of vital statisties, New York 
State Department of Health. 

? Capillary blood levels above 160 mg. percent blood 
Sugar content. 


A clerk-receptionist registers persons attend- 
ing the clinic, and determines whether they 
came for a diabetes test or a chest X-ray. She 
completes a record card for the desired test 
and offers the additional screening procedure 
to the patient. A brief explanation of the 
procedure and objective of the screening tests 
is given by the receptionist to induce the patient 
to participate in both tests. The registration 
card contains, in addition to the usual identify- 
ing information, any family history of dia- 
betes, height, weight, approximate weight 5 
years before, time since eating last meal, and 
the source of referral. The patient is then di- 
rected to the X-ray room or the diabetes testing 
room. 

For diabetes screening, the technician copies 
on the test tube the code number appearing on 
the registration card which the patient has 
brought with him. Testing procedure begins 
with the collection of 0.1125 ec. of capillary 
blood from the fingertip, which is mixed with 
5 ec. of distilled water diluent. The sample 
is then tested with standardized reagent tablets 
at a screening level of 160 mg. percent of blood 
glucose according to the method of Wilkerson- 
Heftmann (3). No urine specimens are taken, 
and no retesting service provided. At the same 
session a 4- by 5-inch stereoscopic photofluoro- 
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graphic chest X-ray is taken if the patient has 
consented to the additional screening proce- 
dure. Test results are then recorded on the 
registration card. Since both tests are per- 
formed in a few minutes, the average length 
of stay in the clinic is from 10 to 15 minutes. 

The patient is advised both verbally and by 
a brochure that reports of both procedures, 
accompanied by one-half of the 4- by 5-inch 
stereoscopic X-ray film, will be sent to the fam- 
ily physician. Patients with positive tests are 
referred to their physicians for diagnostic 
study. The physician is then requested to re- 
port his diabetes diagnostic findings to the 
clinic on an enclosed self-addressed coded post- 
card when the diabetes test is positive. If the 
diabetes test is positive or if there are abnormal 
X-ray findings, the individual is sent a letter 
advising him to consuit his physician. In gen- 
eral, the agency follows up with nursing service 
all cases with positive screening tests until a 
diagnosis is established or excluded. 


Problems in Operation 


» 


On intake in the clinic, 637 persons had not 
eaten within 2 hours. One hundred sixty- 
five persons attended 4 to 6 hours after eating re- 
gardless of the timing of the clinics. Only 
812 had eaten within 2 hours. To meet this 
problem we are now exploring the specificity 
and sensitivity of screening at two different 
levels: 160 mg. if the specimen is postprandial 
or 130 mg. if it has been more than 2 hours 
since the last meal. 

Acceptance of both screening procedures is 
greatly influenced by the attitude and interest 
of the registration clerk. When the same clerk 
served at each clinic the participation im- 
proved. We do not recommend the use of a 
public health nurse for registration because of 
the greater cost and the fact that the nurse’s 
time is better spent in promotional and educa- 
tional activity in the field. 

The only bottleneck encountered during the 
tests was in developing enough skill to draw 
0.1125 cc. of blood without undue “milking” of 
the finger. This problem was overcome after 
a few sessions. For rapid testing, a clinitron 
is used (A). 

During 1955, only 50 percent of the followup 
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reports were made voluntarily by the physi- 
cians. The other half were obtained by public 
health nurses. Diagnostic criteria used by 
physicians for establishing or excluding dia- 
betes were quite variable. Among 27 suspects 
definitely diagnosed as diabetic or nondiabetic 
by family physicians, 13 diagnoses were made 
on the basis of 1 fasting blood sugar, 2 on the 
basis of negative urines, and 1 on the basis of 
a glucose tolerance test; 11 indicated that no 
glucose tolerance test was performed but did 
not indicate what criteria were used. The fol- 
lowup results taken at face value indicate the 
need for the inclusion of a detection service in 
the clinic with referrals for treatment on the 
basis of uniform diagnostic criteria. 


Program Costs 


The collection of cost data was a byproduct of 
a departmentwide performance budgeting sys- 
tem installed by the New York State Temporary 
Commission on Fiscal Affairs of State Govern- 
ment in 1954 (4). Two basic types of cost are 
identified, fixed and variable. Variable costs 
are incurred in direct proportion to patient par- 
ticipation. Fixed costs occur in setting up and 
being ready to start; they are costs which are 
not appreciably affected by patient volume. 
For example, the cost of the testing equipment 
is fixed and the cost of testing supplies is a vari- 
able cost. The sum of fixed and variable costs 
is the operating cost. 

In calculating a cost per unit of result, it is 
important to have the distinctions between 


Table 2. Expenditures for setting up the dia- 
betes screening service, Rensselaer County 
Health Department, Troy, N. Y.* 











os i ile . Salita , | Variable 
Expenditure Fixed cost oant 
Technician fees __ Rati eed $156. 25 
Intake clerk__- Sete ee ee é 40. 00 
are ae 40. 00 
meseent taniels................. 137. 90 
ee a 
, a See 110. 00 
Testing apparatus____-_-__-- 1, 000. 00 
. a ne $374. 15 


eal $1, 534. 56 
t 








1 During September through December 1954, when 
525 persons were screened. 
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Table 3. Monthly variable costs incurred in the 
operation of a routine diabetes screening 
service classified by object, Rensselaer County 
Health Department, 1955 


Month and item Cost 


; 10-100 adhesive bandages _ - $7. 70 
January _- fu Technician fees__ 25. 00 
Reagent tablets _ __ 54. 00 

" 1 case cotton balls 15. 30 
February _- 1 case alcohol- 10. 74 
Technician fees_- 35. 00 

March- Technician fees__ 35. 00 
April {. rechnician fees__ 35. 00 
° oe Shipping clinitron _ - - 9. O1 
May--.- Technician fees__ 40. 00 
Sion 10-100 adhesive bandages - 11. 00 
— L\Technician fees__- 45. 00 
(Technician fees___ 37. 50 

July _ Finger lancets__- 20. 00 
1 case facial tissues 13. 17 

August E permeye sen fees __. 12. 50 
: ; 1 case gauze pads 3 by 3-__- 38. 00 
September__ Technician fees___- 17. 00 
Finger lancets___ 20. 00 

October Test reagents_ __- 79. 20 
Technician fees___- 23. 25 

i oensines { Technician fees_ 95. 00 
™ --| Test reagents_ _ - 183. 00 
December__ Finger lancets__- 40. 00 
Jan.—Dec___ Intake clerk_ — — - 120. 00 
Total variable cost_ — — - $1, 021. 37 

Fixed costs !_......-- 206. 91 
Operating cost for 1955 . $1, 228. 28 


1 Equipment depreciation and replacement cost de- 
termined in 1954. 


fixed, variable, and operating costs clearly 
mind. For example, if a new program is 
planned on a 5- to 10-year operating basis, the 
operating cost is the most significant figure. On 
the other hand, if the program is being aban- 
doned for economy reasons, the variable cost 
looms important since it is the only cost which 
will be saved. 

Our operating cost was determined first by 
depreciating the equipment on a _ 10-year 
straight-line basis and the other fixed costs on 
a 5-year replacement basis. These figures were 
then added to the sum of all variable costs. The 
operating cost did not include the cost of serv- 
ices in the basic health department. These 
service costs could not be eliminated if the pro- 
gram were abandoned nor did they need aug- 
menting when the program started. They in- 
cluded clinic space and public health nurse fol- 
lowup service. 

The sum of $1,908.71 was spent in the 
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Table 4. Relationship of diabetes screening 
costs to result, Rensselaer County Health De- 
partment, 1955 


| 


| Cost 

Cost per | Cost per 

Total | person | per new 

Type of cost expense |screened| sus- case 


| (1,438) | pect | de- 


(43) | tected 
(13) 


Fixed cost (depre- | | 
ciation and re- 
placement) !__.-| $206. 91 
Variable costs__--| 1, 021. 37; 


$0. 14) $4. 80) $15. 90 
.71| 23.75) 78. 56 





Operating | 


cost.._.__- $1, 228.28) $0. 85 $28.00 $92. 50 
| | 





1 Gross fixed costs for 1954 were $1,534.56. 


months it took to establish the clinic on a rou- 
tine basis. Table 2 shows how this cost was 
distributed as fixed or variable. 


Relationship of Cost to Result 


The operating cost for diabetes screening dur- 
ing the 4 months of operation in 1954 was 
$581.06. Five previously undiagnosed dia- 
betics were detected at an operating cost of 
$116.21 each. 

Only variable costs were incurred during 
1955. They are listed in table 3 exactly as the 
obligations were incurred. This time sequence 
should give the reader an insight into the de- 
velopment of the operation. 

In 1954 there were no expenditures for cer- 
tain supplies, such as cotton and alcohol, which 
were drawn from existing stocks. Such items 
are included in the 1955 expenses and an inven- 
tory was left at the end of that year. No ad- 
justment was made since the inventories were 
small and a cost adjustment would not signifi- 
cantly alter the analysis. 

In using these data we find that the operating 
cost (including the annual fixed replacement 
and depreciation cost determined in 1954) for 
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diabetes screening in 1955 was $1,228.28. How 
the various component costs contained within 
the operating cost relate to the results is shown 
in table 4. Most significant is the fact that the 
cost of detecting a case of diabetes is $92.50 
under present patient volume. This should ap- 
proach the variable cost of $78.56 per new case 
as better promotion of the program is attained. 
In the first 4 months of operation in 1954 a sim- 
ilar variable cost of $74.00 was obtained. 


Summary 


Diabetes screening procedures for promotion 
of earlier detection are a recognized form 
of secondary prevention of disease. In a 
community-operated screening clinic, a post- 
prandial hyperglycemic population can be de- 
lineated from the general population by capil- 
lary blood sugar determination at a cost of 
approximately 85 cents per person screened. 
One year’s experience has shown that the cost 
of detecting one previously unknown case of 
diabetes should approach a cost of $75 per new 
case found. 
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The 1953 mass chest X-ray survey in Pittsburgh and Allegheny 
County, Pa., accurately identified an estimated 40 cases of primary 
lung cancer in about 802,000 residents examined. 


Followup Study of 844 Neoplasm Suspects 
Identified in a Mass Chest X-ray Survey 


By C. DEAN McCLURE, M.D. 


TATISTICAL and clinical studies of the 
effectiveness of mass chest X-ray surveys 
in finding primary lung cancer have been re- 
ported since 1950 (7-6). Because of continued 
and rather widespread interest in this subject, 
the results of a similar study carried out as part 
of the followup of the 1953 mass chest X-ray 
survey in Pittsburgh and Allegheny County, 
Pa., are recorded here. In this study, 844 per- 
sons classified on the basis of survey films as 
neoplasm suspects were followed for 30 months 
to determine their clinical diagnoses and mor- 
tality experience. 

As stated by the Pittsburgh and Allegheny 
County X-ray Survey Foundation, the primary 
purpose of the survey was to screen the adult 
population (over 15 years of age) of Pittsburgh 
and Allegheny County for undiagnosed active 


tuberculosis. An important secondary pur- 
pose was to screen the group for other active 
chest diseases, including neoplasms. 


Survey Procedures 


All persons participating in the survey ini- 
tially had 70-mm. postero-anterior chest films. 
These were read for abnormalities by at least 
1 member of a team of 4 Public Health Service 
physicians. Participants whose films were con- 
sidered negative were so notified by mail. 
Resident participants whose films were tech- 
nically unsatisfactory or showed abnormal 
findings were requested to report to survey head- 
quarters for confirmatory films. 

On return for a confirmatory film, the par- 
ticipant was interviewed by a clerk, and basic 





Dr. McClure is a research fellow in epidemiology 
at the Graduate School of Public Health, University 
of Pittsburgh. He was assigned to the Pittsburgh 
area in 1953 by the National Cancer Institute, 
Public Health Service, to conduct epidemiological 
studies of lung cancer. At the direction of the 
Pittsburgh Department of Public Health, he con- 
ducted the long-term followup study of neoplasm 
suspects reported here. 

Dr. C. Howard Marcy, secretary of the Pittsburgh 
and Allegheny County X-ray Survey Foundation, 
and Dr. Robert Anderson, at the time of the study, 
hief of the Tuberculosis Control Division, Public 
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Health Service, made available the original survey 
records. Dr. Merle Bundy, then director of tub_rcu- 
losis control, Pittsburgh Department of Public 
Health, and secretary, Allegheny County Chapter, 
American Cancer Society, assisted in the study 
planning. 

Dr. Mary E. Patno, office of biostatistics, Pitts- 
burgh Department of Public Health, tabulated the 
general survey data. J. William Lloyd of the same 
office made the special tabulations of the neoplasm 
suspects. Miss Bernadette Brady of the Public 
Health Service assisted with the special followup of 
the neoplasm suspects. 
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data, including the name of the participant’s 
private physician, were recorded on an epidemi- 
ology worksheet. All persons responding to 
recall who were suspected on the basis of the 
original 70-mm. film of having tuberculosis, 
neoplasms, or “other chest disease” routinely 
had 14’’ x 17” postero-anterior confirmatory 
films. Lateral or oblique views were filmed 
whenever the film interpreter requested them. 
All persons suspected of having cardiovascular 
disease had 70-mm. confirmatory films. 

Four main categories of chest disease sus- 
pects were referred to their private physicians 
on the basis of the confirmatory film or, if the 
participant failed to respond to recall, on the 
basis of medical review of the original 70-mm. 
film. Nonrespondents were referred only when 
their 70—mm. films were regarded by the medi- 
cal review committee as warranting further 
clinical study. For basic 
epidemiological data were gathered through 
telephone calls or visits by nurses to the par- 
ticipants. Each referral was accompanied by 
the partially completed epidemiology work- 
sheet. The physician was requested to add to 
this the final diagnosis of the patient’s chest 
condition when it had been determined and to 


these cases, the 


return the form to survey headquarters as soon 
as possible. If the private physician referred 
the patient to another physician for diagnosis, 
a duplicate epidemiology form was sent to the 
new physician with the same request. 


The epidemiology forms provided most of the 
data upon which the clinical findings reported 
in the following section are based. However, 
additional followup procedures, including tele- 
phone calls and special letters to the physicians, 
were employed by the survey personnel and the 
local unit of the American Cancer Society to 
determine clinical diagnoses for the 784 neo- 
plasm suspects who were referred. Of the 844 
neoplasm suspects included in this study, 60 
were not referred because they could not be lo- 
cated, had died, or were uncooperative. 


General Survey Results 


The total number of persons X-rayed in the 
survey was 864,790, which represents approx- 
imately 75 percent of the total population of 
Allegheny County eligible for participation. 
However, that figure includes many visitors to 
the county and a few persons who were X-rayed 
more than once. At present, the best estimate 
of the number of visitors and multiple films is 
approximately 62,759, which leaves a total of 
802,031 residents X-rayed. This estimate is 
based on the percentage of visitors and multiple 
films noted in the recall population. 

Because of the size of the task, the age-sex 
rates of participation have not yet been deter- 
mined. Thompson and Pell, however, have 
estimated the age-sex participation rates for 
approximately 80,000 residents of the Arsenal 














Table 1. Estimated resident participation in the 1953 mass chest X-ray survey in Pittsburgh and 
Allegheny County, Pa., by age and sex 
Males Females 
Oa eae a _ we Total 
Age group (years) partici- 
Percent Number Percent Number pants 
partici- partici- partici- partici- 
pation ! pants ? pation ! pants ? 
15-24____- ; 48. 6 50, 585 | 57. 5 67, 212 117, 797 
25-34 _ _ - 57. 0 72, 123 58. 4 80, 980 153, 103 
35-44_ __ | 66. 9 77, 293 61.0 73, 880 151, 175 
45-54 _ _ - 64. 4 60, 737 67.9 64, 871 125, 608 
55-64 _ _ - ; 57. 2 43, 727 56. 8 41, 456 85, 183 
65-74 _ - 53. 4 22, 733 47.3 20, 733 43, 466 
75 and over _| 34. 7 5, 389 25. 0 4, 868 10, 257 
Total- 58. 6 332, 587 58. 6 354, 000 686, 587 


1 Weighted averages for combined age groups of Arsenal health district sample (7). 
2 Obtained by applying participation rates to population of Allegheny County in 1953, as estimated by apply- 
ing age-sex percentage distribution in 1950 to estimated 1953 population. 
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Results of the Mass Chest X-ray Survey in Pittsburgh and Allegheny County, Pa., 


March 25-September 25, 1953 





Total Survey Population 
864,790 (100) 

















34,307 ! (4.0) 


Abnormal Findings 


Technically Unsatisfactory 
8,788 (1.0) 








Not Recalled? 
2,397 (0.3) 





Recalled for Confirmatory X-ray 
31,567 (3.7) 


Reason for Recall4— 














Negative Findings 
821,695 (95) 






































Suspected Tuberculosis Suspected Cardiovascular Suspected Neoplasm Suspected Other 
16,327 (1.9) Disease 1,183 (0.14) Chest Disease 
4,116 (0.5) 10,281 (1.2) 
i a n 
Confirmatory X-ray Nonrespondent 
26,774 (3.1) 4,793 (0.6) 











| 


— Finding on Confirmatory Film’ 














Suspected Cardiovascular 
Disease 


3,159 (0.4) 


Suspected Neoplasm 
699 (0.08) 


Suspected Tuberculosis 
10,739 (1.2) 





























| 


Suspected Other 
Chest Disease 








Essentially Negative 
7,761 (0.9) 




















‘Based on interpretation of original 70-mm. films (including 343 duplicates, triplicates, etc.). 
?Residence outside survey area. 


*Based on interpretation of confirmatory 14” x 17” or 70-mm. films (including 44 large films taken on persons other 
than those recalled). 


NOTE: Figures in parentheses are percentages based on total survey population. 
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health district in Pittsburgh (7). By apply- 
ing these rates to the estimated age-sex distribu- 
tion for the 1953 population of Allegheny 
County, the number of residents X-rayed in 
each age-sex group can be calculated, as shown 
in table 1. According to this method, the total 
number of resident participants was 686,587, 


rates in the Arsenal health district were lower 
than those for many other sections of the city 
and county. 


X-ray Findings 


As shown in the accompanying diagram, 4 
percent of the total survey population were con- 





sidered to have abnormal X-ray findings on the 
basis of the original 70-mm. films. Of these, 
31,567 (all those with abnormal findings who 
were residents of the county) were recalled for 


considerably fewer than the number found by 
subtracting the estimated number of visitors 
and multiple films. However, Thompson and 
Pell have stated that they felt the participation 


Table 2. Clinical diagnoses reported during survey followup period (April 10, 1953—June 30, 1954), 
according to type of disease suspected at time of referral: 1953 mass chest X-ray survey in Pitts- 
burgh and Allegheny County, Pa. 












































Clinical diagnosis reported after referral 

Number No re- 

persons port of 

Disease suspected at time of referral | referred _— Cardio- — Other clinical 
uieethe vascular deem chest |Negative| Total | findings 

culosis | disease | P™ disease 
a re Medlrvan 10, 315 4, 595 71 28 667 825 6, 186 4,129 
Cardiovascular disease____.___-_--- 3, 256 2 1, 397 2 15 61 1, 477 1, 779 
Neoplasm _ __...------ vietaeipiiea aaa 784 107 25 180 245 56 613 171 
Other chest disease. ..........-..-- 4, 775 224 186 60 1, 558 389 2,417 2, 358 
ttsidinedutateadnmmnh 19,130 | 4,928 1, 679 270 | 2,485 1, 331 | 10, 693 8, 437 
| | 
Table 3. Clinical diagnoses‘ for 844 neoplasm suspects identified in the 1953 mass chest X-ray 


survey in Pittsburgh and Allegheny County, Pa., according to site of tumor suspected at time 
of referral 





Clinical diagnosis reported after referral 

























































































Total | Primary malignancy | Meta- haa 
ae. ae, Benign | Total | Tuber- |Cardio-| Other clinical 
gory eae neo- chest | culosis, | vascu-| chest | Nega-| find- 
Deamestad y Medi-| Other es rd plasm neo- | pulmo-|lar dis-| disease | tive ings ? 
pate athe Lung} asti- site ouaie plasm nary ease 
— organs 
S| 2 isielsl eis e/Sslel/slelSle/5] 4/5) e 1S] 4 5) 2/5] = 
2) & |21/ 8S /Q| & |2| &§ | 2);,86& |}a]| & | a] 8/2] & |e] &§ }a] & |64) &€ 1] 4a] & 
E/slelsis} $/e} S$ 18} 8s }e]/ 3s /e] 8 1 e] 8 le] $ |e] $ ts] $1 el s 
= sisi sisi Ss isi 3 5 3 5 3 5 3 = isl & 3 = ist = 3 5 
i eee 4 -e - -e- 
2 Se es oe alladigs = _ — ae oe) : oe 
ae 525) 100)40/7. 6) 1) 0. 2/10) 1.9) 24] 4. 6} 50) 9. 5)125/23. 8121/23 ol 2. 7|125)23. 8/57)10. 9) 83/15. 8 
Mediastinum-|270} 100) 6/2. 2)14) 5.2) 1) .4) 1) . 4/165/61. 1/187/69. 3) 5) 1. 9/17] 6. 3) 23) 8.5) 8} 3.0) 30/11.1 
PN isa u 42} 100) 0|0 0} 0 2} 4.8) 2) 4. 8 15/35. 7/ 19/45. 2); 1) 2.4) 1] 2.4) 6/14. 3) 4] 9.5) 11/26.2 
Other_._..--| 7| 100) 0/0 0} 0 1)14. 3) 0} O 3|42.9) 4157.1) 0} O 0} 0 114. 3} 114.3) 1143 
Total___|844 as 5. 5)15] 1.8 14} 1. 7| 27| 3. 2/233/27. 6/335/39. 7|127|15. 0/32) 3. 8)155/18. 4/70) 8. 3)125/14. 8 









































! Includes clinical findings obtained from hospital and office records and death certificates as well as those 
reported to survey headquarters. 
2 Includes 60 persons not referred to physicians for clinical diagnosis. 
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Table 4. Mortality experience of 844 neoplasm suspects identified in the mass chest X-ray survey 
in Pittsburgh and Allegheny County, Pa., according to clinical diagnosis after referral 















































Dead 
, Status un- 
| Num- | _ ° ee of known end 
ber First report Second report | 30-month montAs | of 30 months 
| per- period ! period 2 total 
Clinical diagnosis | sons Sle PAT - fee 
in 
° cate- Average | Average | , 
gory |Num-/ annual | Num-| annual | Num-| Per- | Num-| Per- |Num-| Per- 
ber j|mortality) ber /|mortality| ber | cent | ber | cent | ber | cent 
| (percent) (percent) | 
| 
Chest neoplasm-.----------- 335 58 17.3 18 5. 4 76 | 22. 7 203 | 60. 6 | 56 16. 7 
Primary malignancy: 
AE J REESE A een 46 28 60. 9 3 11.1 31 | 67.4 12 | 26.1 3 6. 5 
Mediastinum ________-_- 15 2 13. 3 0 0 2; 13.3 9 | 60.0 4 26. 7 
oe 14 3 21. 4 3 18. 2 6 | 42.9 6 | 42.9 | 2 14.3 
Metastatic malignancy to 
thoracic organs__._____- | 27 11 40. 7 2 8.3 13 | 48.1 10 | 37.0 | 4| 148 
Benign neoplasm__--- - ~~ -- | 233 14 6.0 10 3. 0 24 | 10.3 166 | 71.2) 43] 185 
Te oncicecemnnsns | 127 3 2. 4 4 2. 2 7| 5&5 100 | 78.7 | 20 15. 7 
Cardiovascular disease _-_- _- | 32 4 12. 5 3 ns 7 {| 21.9 20 | 62. 5 | 5 15. 6 
Other chest disease- - - - - ~~ _- | 155 7 4.5 7 3. 2 | 14 9. 0 112 | 72.3| 29 18. 7 
0 ee -| 70] 2 2. 9 1 1.0 3 4.3 51 | 72.9 16} 22.9 
No report of clinical findings - 125 | 9 | 7. 2 10 5. 9 | 19 | 15.2 79 68 2 27 21.6 
RE | 844 | 88] 98] 43 | 3 8 | 126 | 14.9 | 565 / 66.9) 153) 18.1 


| 
| 
| 





1 October 1953 through September 1954. 
2 October 1954 through March 1956. 


confirmatory films. Of those recalled, 26,774 
(84.8 percent of recall population) responded. 

Of the total original 70-mm. films, 16,327 (1.9 
percent) were interpreted by the reader as sus- 
pected tuberculosis. Similarly, 4,116 (0.5 per- 
cent) were classified as suspected cardiovascular 
disease; 1,183 (0.14 percent) as suspected neo- 
plasm; and 10,281 (1.2 percent) as suspected 
other chest disease. On the basis of the con- 
firmatory films, the yield of suspected tubercu- 
losis was reduced to 10,739, or 1.2 percent of the 
total survey population. Likewise, the yield of 
suspected cardiovascular disease was reduced to 
3,159 (0.4 percent) ; the yield of suspected neo- 
plasm to 699 (0.08 percent) ; and the yield of 
suspected other chest disease to 4,460 (0.5 per- 
cent). Interestingly, 7,761 participants, 0.9 
percent of the total survey population, origi- 
nally had X-ray findings classified as abnormal 
but were considered “essentially negative” after 
their confirmatory X-rays. 


Clinical Diagnoses Reported 


A total of 19,130 persons were referred to 
their private physicians for diagnosis (table 2). 
These include, in addition to those who had ab- 
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normal findings on the confirmatory film, some 
persons who were referred on the basis of their 
original small X-rays. During the survey fol- 
lowup period, April 10, 1953-June 30, 1954, 
clinical diagnoses were reported to survey head- 
quarters for 10,693, or 55.9 percent, of those re- 
ferred. No report of clinical findings was re- 
ceived for the remaining 8,437 persons referred. 

The most common diagnosis reported was tu- 
berculosis (all stages, including inactive cases), 
which was returned for 4,928 persons (46.1 per- 
cent). A diagnosis of cardiovascular disease 
was reported for 1,679 persons (15.7 percent) ; 
a diagnosis of neoplasm for 270 (2.5 percent) ; 
and a diagnosis of “other chest disease” for 
2,485 (23.2 percent). A clinical impression of 
essentially negative was reported for 1,331 per- 
sons. This figure represents 12.4 percent of 
those for whom clinical diagnoses were received 
and 7.0 percent of the 19,130 referrals. 


Study of Neoplasm Suspects 


For the 844 persons identified in the survey 
as neoplasm suspects, a Public Health Service 
research team undertook special followup pro- 
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cedures, including abstracting of hospital and 
office records, examination of death certificates, 
and search of county death lists. By these pro- 
cedures, clinica] diagnoses were obtained for an 
additional 106 of the neoplasm suspects, and 
new diagnoses were found for a number of the 
613 suspects for whom clinical findings had been 
reported during the survey followup period. 


Clinical Diagnoses 


The most frequent diagnosis for the neoplasm 
suspects was some type of neoplasm, as shown 
in table 3. (This table includes the clinical 
findings obtained by the special followup pro- 
cedures; therefore, the data differ from those in 
table 2.) Most of the neoplasms, however, 
were benign chest. tumors. Only 75 (8.9 per- 
cent) of all the neoplasm suspects were reported 
to have primary malignancies of the chest, and 
only 46 (5.5 percent) had diagnoses of primary 
lung cancer. Other yields for the neoplasm 


Table 5. 


suspects included 127 (15.0 percent) cases of tu- 
berculosis, 32 (3.8 percent) cases of cardiovascu- 
lar disease, and 155 (18.4 percent) cases of 
“other chest disease.” For 70 (8.3 percent) of 
the neoplasm suspects, the diagnosis was “essen- 
tially negative.” No report of clinical findings 
was obtained for 125 (which includes the 60 
who were not referred to physicians), or 14.8 
percent of the suspects. 


Mortality Experience 

The survival status at the end of two report 
periods was determined for each category of 
clinical diagnosis (table 4). The first report 
period covers the first year following the end of 
the X-ray survey, that is, from October 1953 
through September 1954. The second report 
period includes the 18 months from October 
1954 through March 1956. Efforts to obtain 
survival data on the 153 persons classified as 
“status unknown” have been prolonged because 


Cause of death for 126 neoplasm suspects who died during the 30 months following the 


1953 mass chest X-ray survey in Pittsburgh and Allegheny County, Pa., according to clinical 


diagnosis after referral 


Lung cancer 


Clinical diagnosis 


ity (percent) 


~~ 


Number persons in category 
1955-56 


30-month mortal- | 


Chest neoplasm _ 335 | 17 | 14 | 6 
Primary malignancy: 
Lung - 46/17] 10 63. 0 
Mediastinum _ _ - 15 0; 0.0 0 
Other site_ 14 0 1 1; 143 


Metastatic malignancy to 
thoracic organs___ 


Benign neoplasm_ - - - - 233 0 3/3) 2.6 
Tuberculosis _- : 127 0; 0/0); O 
Cardiovascular disease _ - 32 0 0; 0 0 
Other chest disease _- i 155 0 213 2. 6 | 
Negative__- eee 70 0 0; 1 1.4 
No report of clinical find- 

ings _ - ae 125 l ] 0 1. 6 

Total _- : 844 18 17 | 9 §. 2 


1 Deaths during last 3 months of 1953. 
2 Deaths during 1955 and first 3 months of 1956. 
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Cause of death 


— ’ ee leas tie Total 
a Other or unknown 
cause 
5 eo | £/ tS 
N = 2 Nn a : s a 2 
erPeris -GPe rer es eR ae 
SiSiSik |FiS/2IR | « |k 
12 4/6 6. 6 4 8 ) : 3 76 22.¢ 
0'0°.0! 0 o/ 1/1! 43 31 | 67.4 
1/0 6 0o| 1! 0! 67 2! 133 
1/1 28.6} 0! 0! O| O 6| 42.9 
8|2/|2) 44. 1} Oo] O| 37 13) 48.1 
2/1/2/ 21] 3] 6] 4] 56 24} 10.3 
0'0/0! 0 2} 2] 3! 55 7 5. 5 
o'/1/0;} 31] 2] 1] 3/188 7/ 21.9 
1/1/11}; 19] O| 4] 3] 45 14 9.0 
0'0/0)| 0 2} 0! 0!| 29 3 4.3 
21'3/2!] 48] 2] 2] 6] 8&8 19| 15.2 
15/9/19} 39/12/17] 20! 58]! 126] 149 
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Table 6. Cause of death for 126 neoplasm suspects who died during the 30 months following the 
1953 mass chest X-ray survey in Pittsburgh and Allegheny County, Pa., according to site of 


tumor suspected at time of referral 


Lung cancer 


Number persons in cate- 


Suspected tumor site e | = 
eo | = Po 
| . |23 8 
Lung - - -- 525 | 17 | 13) 9 7 
Mediastinum 270 | 4/0 : 
Bone _ -_ - - 42 0 0 0 0 
Other __.- : 7 0 0 OO 0 
Total__ _ 844 | 18 | 17 | 9 5.2 


1 Deaths during last 3 months of 1953. 
2 Deaths during 1955 and first 3 months of 1956. 


the majority of these moved within Allegheny 
County during the 30-month period; however, 
none appeared on the county death lists for that 
period. 

A total of 126 deaths are known to have oc- 
curred among the neoplasm suspects during the 
30-month followup period. This number is 
considered the minimum 30-month mortality 
estimate for the group since it is unlikely that 
all deaths were identified in this followup 
study. Ejighty-three of the deaths occurred by 
the end of September 1954, giving an average 
annual mortality of 9.8 percent. Among the 46 
persons reported to have primary lung cancer, 
there were 28 deaths (60.9 percent) during that 
period. The mortality among the non-lung- 
cancer patients was only 6.9 percent. The 
average annual mortality for all categories de- 
creased during the second report period. The 
30-month mortality figures show the highest 
rate for lung cancer patients. 

Of the 126 known deaths during the 30-month 
followup period, 44 were due to lung cancer 
(tables 5 and 6). Cancers of other sites were 
the causes of 33 additional deaths, while the re- 
majning 49 deaths were ascribed to causes other 
than cancer or to unknown causes. Thus, the 
minimum 30-month mortality among the neo- 
plasm suspects by cause of death was 5.2 per- 
cent for lung cancer, 3.9 percent for cancers of 
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Cause of death Total 
Other cancer Other or unknown = 
cause LB be 
B/S 8/)325)2)23 8 525) 2 F 
—2i¢is 4.4 6 7) 12 1. 6 86 16. 4 
siZziz 2. 6 5 7 8) i 33 12. 2 
1 1 l , ] 3 0 9.5 7 16. 7 
0 0 0 0 0 0 0 0 0 0 
15;91|9 39112117 )| 2 5.8 126 14. 9 


other sites, and 5.8 percent for all other or un- 
known causes. Most of the lung cancer deaths 
(79.5 percent) occurred by the end of 1954. 
Non-lung-cancer deaths, however, were more 
evenly distributed over the 30-month followup 
period. 

The 30-month lung cancer mortality rate was 
highest (63.0 percent) among those cases diag- 
nosed as primary lung cancer (table 5). How- 
ever, 10 of the 388 persons with clinical diag- 
noses of either benign neoplasm or “other chest 
disease” also died of lung cancer during this 
period. Similarly, most of the lung cancer 
deaths (88.4 percent) occurred among those 
who were suspected of having lung tumors at 
the time of referral (table 6). The 30-month 
lung cancer mortality for this group was 7.4 
percent. The group suspected of having lung 
tumors had a 30-month mortality rate for all 
causes of death of 16.4 percent. 


Discussion 


The crude yields of abnormal films, of sus- 
pected tuberculosis, and of suspected neoplasm 
from the survey of Pittsburgh and Allegheny 
County are commensurate with confirmatory 
findings reported for other mass chest X-ray 
surveys (/-5). For all categories of disease, 
there were wide variations between the readings 
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of the small and the large X-ray films. Such 
variations have been noted repeatedly by radi- 
ologists, and it has been assumed that the larger 
films can be interpreted more accurately for all 
types of chest disease. Thus, the reasons for 
taking large confirmatory X-rays in mass sur- 
veys are to reduce the number of false positives 
and to decrease the amount of unnecessary sur- 
vey case followup. Whether or not large films 
are better than 70-mm. films from the stand- 
point of detecting neoplasms has apparently not 
been investigated, and the data presented here 
are not satisfactory for answering that question. 

If the figures in table 1 represent even 
roughly the age-sex distribution of the survey 
participants, only 40 percent of the total X-rays 
of men were taken among those 45 years of age 
or older. Also, it is in the older age groups that 
the participation rate declines to less than 55 
percent. Since a significant number of cases of 
primary lung cancer would be expected only 
among men over 45 years old, the effectiveness 
of the X-ray survey in finding cases of this dis- 
ease was severely limited. 

The clinical data presented are based largely 
upon the findings reported by physicians in re- 
sponse to the survey followup procedures. As 
such, these data are subject to many of the same 
biases recognized and reported for previous 
mass X-ray surveys. It is significant that by 
June 30, 1954, at least 10 months after all refer- 
rals were made, clinical diagnoses were reported 
for only 55.9 percent of the total number of 
persons referred. By this same date, clinical 
diagnoses were established for 78.2 percent of 
the neoplasm suspects. This higher percentage 
undoubtedly is due to the additional followup 
efforts made for this group. As a result of the 
special followup by a Public Health Service 
team, diagnoses were obtained for an additional 
106 of the neoplasm suspects, bringing the per- 
centage up to 91.5, 

The yield of 5.5 percent for primary lung can- 
cer among the neoplasm suspects is small in 
comparison with the yields for other diagnoses 
(table 3). This yield increases but slightly, to 
7.6 percent, when only those persons suspected 
of having lung tumors are considered. The dif- 
ficulty of accurately discriminating on X-ray 
between lung tumors, tuberculosis, and other 
lung diseases is reflected by the fact that among 
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the lung tumor suspects the percentage with 
clinical diagnoses of lung tumor was no greater 
than the percentage with clinical diagnoses of 
tuberculosis or “other chest disease.” Accurate 
appraisal of any differences among these lung 
disease categories is obscured by the fact that 
different diagnostic criteria were undoubtedly 
applied by the many physicians reporting clin- 
ical findings. For several persons, the clinical 
diagnoses reported to survey headquarters had 
to be changed in the light of later findings noted 
by the physicians. 

The mortality experience of the neoplasm 
suspects shows clearly the rapidly fatal course 
for the majority of the reported primary lung 
cancer cases (table 4). Twenty-eight of the 
forty-six persons with primary lung cancer died 
within 12 months after the end of the survey, 
and 31, within 30 months. Some question 
might be raised as to the accuracy of the diag- 
nosis for the 15 survivors. For 8 of these, the 
diagnosis was confirmed microscopically, and 
the patients had pneumonectomies with appar- 
ently curative results. For the remaining 7 the 
diagnosis was based on X-rays alone. 

The mortality rates were considerably higher 
for persons reported to have either primary or 
metastatic malignancies of the lungs than for 
those in the other diagnostic categories (table 
4). Also, the majority of the deaths in the 
groups with malignancies occurred much ear- 
lier than the deaths in the other diagnostic 
groups. This observed early mortality sug- 
gests that many of the reported primary and 
metastatic lung cancer cases were brought to 
medical attention by the survey at a late stage 
of the disease. It is likely that extreme patho- 
logical changes were present at the time of the 
survey X-ray; consequently, the mortality rate 
was high. Deaths due to causes other than can- 
cer occurred more frequently among persons in 
the non-lung-cancer diagnostic groups. This is 
probably due to the rapidly fatal course of both 
primary and metastatic lung cancers after 
diagnosis. 

Deaths due to primary lung cancer occurred 
among persons in some of the other diagnostic 
categories; for example, the benign neoplasm 
and the “other chest disease” groups (table 5). 
These deaths, however, occurred somewhat later 
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than those in the lung cancer diagnostic cate- 
gory. For all persons in these other diagnostic 
groups who died of lung cancer, the lesions pres- 
ent at the time of the survey X-ray appeared to 
be small. For some of them, the absence of 
specific symptoms delayed a definitive diagnos- 
tic workup until the lesion had become inopera- 
ble. In this survey, the difficulty of clinically 
distinguishing between neoplasms, tuberculosis, 
or other chest disease appeared to be most ac- 
centuated when the X-ray revealed small or 
rather poorly defined lesions in the lungs. 

Zach of the 8 surviving lung cancer patients 
who had pneumonectomies had an opacity meas- 
uring 3 cm. or more on the 14” x 17’ sur- 
vey X-ray. All other diagnostic aids em- 
ployed, including cytological examination of 
sputum and bronchial washings, were negative 
for each of these patients. Only at thoracotomy 
was a definitive diagnosis established. 

The 30-month mortality experience of the 
neoplasm suspects according to the site sus- 
pected at the time of referral further demon- 
strates the difficulty of finding salvageable lung 
“ancer cases (table 6). The distribution of the 
126 known deaths shows a high mortality from 
lung cancer among those persons originally sus- 
pected of having lung tumors. In fact, the 
group suspected of having lung tumors had 
rather high mortality from all causes of death. 
However, the deaths from cancer began to occur 
earlier than did the deaths from other causes. 

The relatively high lung cancer mortality 
among the lung tumor suspects, together with 
the fact that 7 of the 8 patients who had pneu- 
monectomies belonged to the lung tumor sus- 
pect group, indicates that the X-ray methods 
employed in the survey to find cases of primary 
lung cancer were of limited but definite effec- 
tiveness. Had there been greater survey par- 
ticipation by older men, it is very probable that 
the ratio of primary lung cancer cases to lung 
tumor suspects would have been greater. 


Summary 


A mass chest X-ray sutvey was undertaken 
in 1953 in Pittsburgh and Allegheny County, 
Pa., primarily to find undiagnosed active tu- 
berculosis and secondarily to detect other chest 
diseases. According to the estimated age-sex 
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distribution of the survey participants, partici- 
pation by older men was relatively poor. Thus, 
the effectiveness of the survey for detecting pri- 
mary lung cancer was severely limited. 

Of about 802,000 resident participants, 844 
were Classified as neoplasm suspects on the basis 
of 14’’ x 17”’ confirmatory films or 70-mm. orig- 
inal films. By the use of the usual followup 
procedures plus special measures, clinical diag- 
noses were obtained for 91.5 percent of the 784 
neoplasm suspects referred to private physi- 
cians, and the mortality experience during a 
30-month period was learned for 81.9 percent 
of the 844. 

In both the group with clinical diagnoses of 
primary lung cancer and the group suspected 
on the basis of the X-rays of having lung tu- 
mors, the mortality rate was high and death 
occurred in a short time. These findings dem- 
onstrate the rapidly fatal course of lung cancer 
following detection by X-ray or clinical diag- 
nosis. Eight of the fifteen survivors in the 
lung cancer diagnostic category had pneu- 
monectomies. For each of these eight, the sur- 
vey X-ray showed rather large lesions which 
ordinarily would not be considered “early,” but 
apparently the malignant process was amen- 
able to surgery. 

Deaths due to primary lung cancer also oc- 
curred among persons with clinical diagnoses 
of benign neoplasm or “other chest disease.” 
These deaths occurred somewhat later than the 
lung cancer deaths in the lung cancer diag- 
nostic group. For most of these persons, the 
presumably misdiagnosed X-ray lesions ap- 
peared small or not well defined. The difficulty 
of distinguishing on an X-ray film between 
iung tumors, tuberculosis, and “other chest dis- 
ease” is indicated by the fact that among the 
persons suspected of having lung tumors, the 
percentage with clinical diagnoses of chest neo- 
plasm was no greater than the percentages with 
clinical diagnoses of tuberculosis or “other 
chest disease.” However, the comparability of 
the clinical findings is difficult to evaluate be- 
cause of the probably different diagnostic cri- 
teria used by the physicians examining the 
patients. 

According to information available thus far, 
the mass X-ray survey accurately detected an 
estimated 40 cases of primary lung cancer 
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among the participating residents of Pittsburgh 
and Allegheny County. Just how efliciently 
this was done cannot be answered from the data 
presented here, but certain deficiences in the 
methods employed are evident. 
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Syphilis Serology Courses 


Nine laboratory refresher courses will be 
offered at the Venereal Disease Research Lab- 
oratory of the Public Health Service in 
Chamblee, Ga., September 1957 through May 
1958, according to the following schedule: 


Serology of syphilis: September 9-20, 1957; 
December 2-13, 1957; February 17-27, 
1958; May 5-16, 1958. 

Tests for syphilis using Treponema _pal- 
lidum: October 7-18, 1957; March 10-21, 
1958. 

Control of syphilis serology by the regional 
laboratory: October 21—November 1, 1957; 
April 7-18, 1958. 

The public health laboratory in venereal dis- 


ease control: March 24—28, 1958. 


The four courses in serology of syphilis con- 
sist of lecture, demonstration, and participa- 
tion periods covering the most widely used 
procedures outlined in the 1955 edition of the 
Manual of Serologic Tests for Syphilis. 

The two courses in Treponema pallidum 
tests for syphilis include instruction in the 
performance of the 7. pallidum immobiliza- 
tion and complement fixation tests and other 


procedures. 
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Two courses in control of syphilis serology 
by the regional laboratory are designed for 
assistant laboratory directors and senior lab- 
oratory staff members. They include review 
of serologic evaluation programs, laboratory 
visits and field “workshop” procedures, and 
discussion of new methods using treponemal 
antigens. 

The course on the public health laboratory 
in venereal disease control, designed for 
laboratory directors, includes discussion and 
demonstration of new procedures and use of 
laboratory aids in diagnosing venereal 
diseases. 

Applications for the courses must be ap- 
proved by the State health officer or laboratory 
director, by the medical officer in charge if 
the applicant is a Federal employee, or by the 
sponsoring organization of applicants from 
other countries. Reservations should be made 
not later than 1 month before the starting date 
of the course. Application forms may be ob- 
tained by writing to: Director, Venereal Dis- 
ease Research Laboratory, Venereal Disease 
Branch, Communicable Disease Center, Public 


Health Service. P. O. Box 185, Chamblee, Ga. 
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A Year’s Experience 
With a Nationwide 
TPI Testing Service 


By Hicrrep N. Bossak, B.S., 
Vircrinia H. Fatconeg, B.S., 
and Ap Harris 


INCE THE ADVENT of the 7'reponema 
S pallidum immobilization (TPI) test, labo- 
ratories throughout the world have been using 
this test precedure either experimentally as a 
research tool or as a diagnostic aid. However, 
numerous modifications of the original Nelson 
and Mayer method (/) have been adopted. A 
World Health Organization report (2) con- 
taining information from 25 laboratories per- 
forming the TPI test indicates little uniformity 
among the techniques employed. 

Previous reports from the Venereal Disease 
Research Laboratory (3, 4) have shown that the 
reactivity level of the TPI test may be affected 
by alteration of the complement concentration 
in the test, by an increase in the amount of thio- 
glycolate in the survival medium, or by failure 
to maintain an adequate and constant number 
of organisms in the treponeme suspension used 
as the test antigen. The technique employed at 
the laboratory during the period of this report 
used a concentration of complement four times 
greater than that recommended in the original 
Nelson and Mayer procedure, a fivefold increase 
in the concentration of thioglycollate, and a 
constant concentration of 15 organisms per 
high-dry (HD) field. As a result of the 
adoption of these and other selected modifica- 
tions (5,6) the TPI test has been in daily oper- 
ation in the Venereal Disease Research Lab- 
oratory as a routine procedure for more than 
18 months, with test runs including as many as 
60 specimens per day. 

In response to increasing requests for per- 
formance of the TPI ‘test from physicians 








Mr. Bossak and Mrs. Falcone are bacteriologists and 
Mr. Harris is director. Venereal Disease Research 
Laboratory, Public Health Service, Chamblee, Ga. 
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throughout the United States and in the absence 
of adequate facilities for performing this pro- 
cedure elsewhere, a TPI testing service was 
made available by the Venereal Disease Re- 
search Laboratory on a nationwide basis. Be- 
ginning January 1, 1955, State and Territorial 
departments of health laboratories and Public 
Health Service installations were included. 

The purpose of this report is to evaluate a 
1-year experience with this nationwide service, 
and to present the findings obtained by testing 
more than 2,400 serum specimens submitted 
through the State and Territorial departments 
of health laboratories. 

During the period January 1 to December 
31, 1955, a total of 2,875 serums were received 
from these sources. Of these, 2,487 were tested, 
150 were bacterially contaminated and were 
unsatisfactory for testing, 15 had leaked or the 
tubes had been broken in transit, and 223 were 
not tested until after December 31, 1955, and 
therefore were not included in this report. The 
number of specimens submitted for testing in- 
creased sharply as the availability of the serv- 
ice was more widely publicized. During the 
first 6 months, 704 specimens were received. 
However, during the next 3 months more than 
114 times as many, or 1,140 serums, were re- 
ceived for testing. During the last 3 months of 
the year approximately the same number, 
namely, 1,031 specimens, were submitted for 
testing. The totals for the last 6 months of 
the year represented an actual testing load of 
350 to 400 specimens per month. 


Source of Specimens 


Although serum specimens from other 
sources were tested during this period, only 
those from the laboratories of State depart- 
ments of health are referred to in this report 
since each of these specimens was accompanied 
by a clinical data sheet listing pertinent facts 
of the patient’s history. The data included 
evidence of history of treponematosis, such as 
previous diagnosis, therapy for syphilis, and 
evidence of syphilitic infection in the family; 
record of known serologic tests for syphilis; 
evidence of other diseases, especially those pre- 
sumed to elicit nonspecific reactions in serologic 
tests for syphilis; and the physician’s opinion 
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about the present condition of the patient in 
terms of probable syphilitic infection. The 
bases for medical opinions were probably not 
constant since the 2,875 specimens were sub- 
mitted by several hundred physicians through 
more than 50 State and Territorial laboratories. 


Criteria for Acceptance 


Criteria for acceptance in the TPI testing 
service required that the specimen be obtained 
from either diagnostic problem patients with 
no history or clinical evidence of syphilis or 
patients with suggestive evidence of syphilitic 
infection who had not received treatment; that 
neither the blood nor serum be exposed to 
rubber stoppers; and that a sterile serum 
sample be prepared by the State or Territorial 
health department laboratory and submitted 
with a completed clinical data sheet in the same 
mailing container to the Venereal Disease Re- 
search Laboratory. Specimens received direct- 
ly from physicians were returned without test- 
ing. Reports of TPI test results were returned 
only to the submitting laboratory for subse- 
quent forwarding to the originating source. 
The Venereal Disease Research Laboratory has 
furnished guide forms explaining these require- 
ments, together with clinical data sheets, to the 
State public health laboratories for distri- 
bution to physicians. 

Valid results were obtained with the TPI test 
on 2,465 serum specimens (table 1). The terms 
“reactive,” “weakly reactive,” and “nonreac- 
tive” are used instead of “positive,” “weakly 
positive,” or “doubtful,” and “negative,” in ac- 
cordance with the 1953 recommendations of the 
National Serology Advisory Council to the 
Surgeon General of the Public Health Service. 


Table 1. 


| 


Male 


Test result —— 





Table 2 summarizes the findings for all of the 
2,652 specimens which were included in this 
study. 

All patients whose serum produced an incon- 
clusive result in this test were treated with 
penicillinase and the serums were retested. 
The low percentage of inconclusive reports 
(less than 1 percent) was attributed to the use 
of paraflin-coated cork-stoppered tubes (7) in- 
stead of the rubber-stoppered tubes used in 
previous studies (8). Only 0.6 percent of the 
specimens were lost through leakage or break- 
age in transit. However 150 specimens, or al- 
most 6 percent of the total, were grossly 
bacterially contaminated upon arrival and so 
were not tested. They were reported as “un- 
satisfactory for testing, due to bacterial con- 
tamination.” Since adequate evidence regard- 
ing the possible effect of bacterial contamina- 
tion of the serum on the TPI test result was not 
available, it was considered to be inadvisable 
to test grossly contaminated specimens. 

As shown in table 1, approximately two- 
thirds of the specimens were from female 
patients. Since a request for a TPI test prob- 
ably indicates some doubt as to syphilitic in- 
fection, these figures indicate that diagnostic 
problems occurred more frequently in females. 

For the serum specimens which produced 
valid TPI test results, the percentage of posi- 
tive findings (reactive plus weakly reactive) 
was lower for female donors (41.7 percent) 
than for male donors (52.4 percent). If TPI 
test negativity is taken as an index of false- 
positive reactions in other tests for syphilis, 
then these findings indicate a higher percent- 
age of biologic false-positive reactors among 
female patients than was encountered among 
the male patients in this selected group. It 


Results of TPI tests on 2,465 serums submitted to the Venereal Disease Research Labora- 


Total 


Female 





Number Percent Number Percent Number Percent 
Reactive_ __ 453 50. 3 633 40. 5 1, O86 44. 1 
Weakly reactive 19 | 2. 1 19 1,2 38 1.5 
Nonreactive___ 428 | 47. 6 913 58. 3 1, 341 54. 4 
Total___- 900} 100.0 1,565 | 100.0 2, 465 100. 0 
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Table 2. Summary of 2,652 serums submitted to the Venereal Disease Research Laboratory by 
State and Territorial health departments, January—December 1955 


Male 


| 
| 


Test results 
Number 
ae 900 
Inconclusive__. es 8 


Not tested: 
Bacterially contaminated, unsatisfac- 
tory for testing a 45 
Leaked or broke in transit 5 


Total 958 


Female Total 
Percent Number Percent Number Percent 
| in | 

33. 9 1, 565 59. 0 2, 465 92. 9 

0. 3 14 0.5 22 0.8 

| 105 1. O 150 5.7 

2 10 4 15 6 

36. 1 1, 694 63. 9 2, 652 100. 0 


Table 3. Diagnosis and history versus TPI test result on 2,449 serums submitted to the Venereal 
Disease Research Laboratory, January 1—December 31, 1955 


Current diagnosis 


Syphilis 295 
Biologic false-positive reaction 1, 772 
No opinion stated 382 

Total 2, 449 


should be noted, however, that the patients in 
this study represented diagnostic problem cases, 
and the relationship observed between TPI test 
result and sex of the patient is not necessarily 
representative of random population groups. 

Complete data relating diagnoses and patient 
histories to the TPI test results were available 
for 2,449 serum specimens (table 3). Of these 
patients, 1,772, or approximately 72 percent, 
were considered by the physicians submitting 
the serum specimens to be biologic false-positive 
(BFP) reactors in other tests for syphilis. In 
this group 137 patients had histories of a pre- . 
vious diagnosis of syphilis, but serum from 
40 of these patients was nonreactive in the 
TPI test. 

Of the 1,772 serum specimens giving bio- 
logic false-positive reactions, 718, or 40.5 per- 
cent, produced reactive or weakly reactive 
results in the TPI test. The positive findings 
obtained with other serologic tests for syphilis 
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TPI test result 
Number | Percent History 
Reactive 

or weakly Nonre- 

reactive active 
12 5 Apo 103 28 
“ \\No syphilis 100 64 
79 JSyphilis 97 10 
‘“ |\No syphilis 621 1,014 
T {Syphilis 66 36 
(No syphilis 131 149 
100 1,118 1, 331 


in the absence of clinical evidence of syphilitic 
infection must be referred to either as latent 
syphilis or as false-positive test results. As 
determined from data furnished in the clinical 
data sheets accompanying the specimen of se- 
rum, 38 percent of those meeting these criteria 
gave reactive results in the TPI test. If it is 
presumed that a reactive result in the TPI test 
an only be caused by one of the treponemal 
infections, past or present, then the TPI test 
would be 100 percent specific by definition, and 
in this study the physician’s current diagnosis 
of a biologic false-positive reaction would have 
been in error 38 percent of the time. On the 
other hand, as shown in table 3, regardless of 
the physician’s opinion of present status of the 
patient, 72 percent of the serum specimens from 
370 patients with histories of past syphilitic 
infections gave reactive results in the TPI test. 
The remaining 28 percent produced nonreactive 
results and were in disagreement with a previ- 
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ous diagnosis of syphilis made some time in 
the patient’s past. Of those 295 specimens 
accompanied by a current diagnosis of syphilis, 
92, or 31 percent, failed to react in the TPI test. 
The percentage of disagreement between a diag- 
nosis of syphilis and the TPI test result was 
approximately the same, regardless of when the 
diagnosis was made. 

In the biologic false-positive diagnosis cate- 
gory, 60 percent agreement with the TPI test 
was obtained. Overall correlation between the 
physician’s present clinical opinion and the 
TPI test was approximately 61 percent. 


Summary 


1. Modifications of the original Nelson and 
Mayer method for performance of the 7're- 
ponema pallidum immobilization (TPI) test 
adopted by the Venereal Disease Research Labo- 
ratory have made it possible to perform this 
test as a daily operating, routine laboratory 
procedure, 

2. During a 1-year period of a nationwide 
TPI testing service offered to State and Terri- 
torial public health laboratories, more than 
2,800 serums from diagnostic problem cases in 
syphilis were submitted for testing. 

3. TPI test findings were considered in rela- 
tion to the sex of patients, evidence of syphilitic 
infection, past or present, and the clinical opin- 
ions of the physicians submitting specimens for 


testing. 
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Senior Research Fellowships 


Applications for senior research fellowships may be filed with the 


Public Health Service until September 1, 1957. 


about December 1, 1957. 


Awards will be made 


This program is designed to attract and to hold able investigators 
in the basic sciences in the preclinical departments of medical schools, 


dental schools, and schools of public health. 


These fellowships are 


awarded for 5 years and are renewable. 
No stipend ceiling is established by the Public Health Service for 


the senior research fellowship. 


The university is to request the 


umount it considers most appropriate. 

Address requests for information and application blanks to the 
Chief, Research Fellowships Branch, Division of Research Grants, 
National Institutes of Health, Public Health Service, Bethesda 14, Md. 
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Vending Machine Sauttatiou 


The changing character of the vending machine industry has given rise to new 


needs for sanitation. These needs, as well as current research and control 


efforts, were treated in panel discussions at the Regional Educational Con- 


ference of the National Association of Sanitarians in Atlantic City on 


November 11, 1956. The following are highlights from the panel presenta- 


tions of Arthur J. Nolan, Dr. Walter L. Mallmann, and William C. Miller, Jr. 


Sanitary Control Criteria 


Coin machine sales of products 
and services, exclusive of music and 
games, amounted to approximately 

vA $2 billion in 1956. More than 45 
classes of products were sold, from aspirin to 
tissues, and including numerous items of food 
and drink. Typical service vending machines 
are coin changers, washing machines, toilet 
locks, and mechanical ponies. 

The kinds and numbers of coin machines, 
particularly those dispensing food, have in- 
creased sharply each year. 

To illustrate the scope of the industry, here 
are some statistics from the January 1956 Vend 











By Arthur J. Nolan, M. S., vice president, research 
and development, Dixie Cup Co., Easton, Pa., and 
chairman of the National Automatic Merchandising 
Association Sanitation Committee. 
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Magazine census covering product vending 
machines on location : 


Units 

Confection and package goods 1, 500, 000 
Cigarettes and cigars_____-_~- 600, 000 
Bottle drinks_____- 650, 000 
Cup drinks, cold__-_- - 75, 000 
Cup drinks, hot___- 75, 000 
[ce cream and frozen confections 30, 000 
Packaged and bulk milk_ Behe 30, 000 
Miscellaneous other products 200, 000 
Total —_- 3, 160, 000 


The rapid expansion of the vending machine 
industry after World War II brought to the 
fore a number of questions in the area of sani- 
tation and public health. 

There had been no recognition of the food 
and drink vending machines as such. Health 
jurisdictions were somewhat at a loss about 
how to interpret existing ordinances. Too 
often these had been set up for restaurants or 
food establishments, and chain stores, and the 
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special problems connected with unattended 
automatic vending machines were not contem- 
plated. 

At the National Sanitation Foundation meet- 
ing in 1947, a vending machine clinic initiated 
a program for research and standards in sani- 
tation. The clinic was attended by manufac- 
turers, suppliers, sanitarians, and by represen- 
tatives of other public health groups. The 
program has continued from 1948 to the pres- 
ent. Research problems are referred to Dr. 
Walter L. Mallmann at Michigan State College. 

The Public Health Service is drafting a 
model code and ordinance for food and drink 
vending machines. Concurrently, the National 
Automatic Merchandising Association commit- 
tee is completing negotiations at several uni- 
versities with public health schools and adequate 
laboratory facilities to test and inspect. various 
types of vending machines against the standards 
proposed in the model code and ordinance. Ad- 
ditional standards, as needed, will be developed 
by a joint committee of industry and public 
health. 

This committee of industry, military, and 
public health representatives, including Public 
Health Service officials, is being formed to eval- 
uate the testing and continuing research pro- 
grams. Representatives have been appointed 
by industry and by such organizations as the 
International Association of Milk and Food 
Sanitarians, the National Association of Sani- 
tarians, and the American Public Health As- 
sociation. They will meet shortly to examine 
the proposed program and protocol. 


Microbiological Research 


\ What differences in health and spoil- 

b ° f age aspects are presented by coin- 
rie é/ vended food and beverages that are 
YZ not exhibited in manually dispensed 
products? Offhand, I think of two. Vended 
products are unique in that there are no 








By Walter L. Mallmann, Ph.D., professor of bac- 
teriology, department of microbiology and public 
health, Michigan State University of Agriculture 
and Applied Sciences, East Lansing. 
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personnel to supervise delivery of the product 
to the consumer. And then, the location of 
the coin machine may be in surroundings that 
definitely are objectionable for open-food 
dispensing. 

The objective of research on vended food and 
beverages is to determine the minimum condi- 
tions under which they can be dispensed with- 
out adversely affecting health. Despite exten- 
sive research in food sanitation, the plan of 
robot vending introduces numerous problems 
of machine design and operation. The mechan- 
ical device has no power to differentiate be- 
tween satisfactory and unsatisfactory products. 
The machine must be designed to prevent con- 
tamination by the environment or by the user 
and to maintain the food properly between 
servicings. 

Although some research has been done on the 
various types of machines and products, much 
more information is needed on _ protection 
against health hazards, effect of contact sur- 
faces on the product and the consumer, storage 
life of the product, temperature of storage, and 
kinds of spoilage encountered in vended prod- 
ucts. So far, tests have been made on dispens- 
ers of carbonated beverages, fruit juice, milk, 
dry and liquid coffee, dry and liquid soup, sand- 
wiches and salads stored at 50° F. or less and 
canned and commissary-prepared foods stored 
at 150° F. 

My own work on carbonated beverages indi- 
‘ates that the sirups are relatively resistant to 
microbial decomposition because pH is low, 
sugar content is high, and sodium benzoate has 
been added. Storage of sirups under carbon 
dioxide atmospheres or at temperatures of 
50° F. or less prevents mold. To lessen the in- 
troduction of microbial contaminants, all stor- 
age tanks, sirup lines, mixing valves, and other 
contact surfaces should be readily removable, 
“asily disassembled, and easily cleaned. Obvi- 
ously, the machine should be designed for pro- 
tection against insects, rodents, and dust. 

This holds for the general sanitary design of 
all coin-operated machines handling food prod- 
ucts regardless of the degree of perishability. 

Frequent cleaning and sanitizing is recom- 
mended for machines dispensing fruit juices, 
liquid soup concentrates, chocolate sirup, and 
other readily perishable products. The addi- 
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tion of fresh products to residuals is not con- 
doned because bacteria in the residuals may con- 
taminate the fresh product, with possibly haz- 
ardous consequences. 

Where readily perishable products, such as 
milk and cream, are dispensed, delivery tubes, 
valves, containers, and any other surfaces in 
contact with the ingredients or the finished 
product should be cleaned and sanitized at a 
central commissary. Research finds that micro- 
organisms grow rapidly in such equipment un- 
less it is cleaned and sanitized each time it is 
serviced. 

The storage of soups and stews at a tempera- 
ture of 150° F., or above, is a novel method of 
dispensing food. We have little information on 
long-time storage of foods at high temperature 
even in the area of “commercially sterile” 
canned products. Tests on canned products 
indicate little, if any, deterioration in quality 
after a reasonable period of storage. 

Each new development in automatic dispen- 
sing of food brings new needs for research. Re- 
search to date indicates that the developments 
in coin-vended food are largely sound and that 
the food vended is sanitary. 


Ordinance and Code 


Initially, food products sold in 

b ° f coin-operated vending machines Were 

rie nonperishable or semiperishable, but 
i 

J the range of such foods has broad- 

ened in recent years to include many foods and 

beverages of a readily perishable nature. This 





transition introduced new problems of food 
protection not normally encountered in conven- 
tional food service operations. 

As the vending of perishable food expanded, 
many States and communities requested the 
Public Health Service to develop criteria for 
sanitary control of machine-vended foods. 
The National Automatic Merchandising Asso- 
ciation also asked the Service to develop a 








By William C. Miller, Jr., chief, Food Sanitation Sec- 
tion, Milk and Food Program, Division of Sanitary 
Engineering Services, Public Health Service. 


Vol. 72, No. 4, April 1957 





Poisoning From Vending Machine Drinks 


The Los Angeles Health Department reported that 
two persons experienced nausea and vomiting within 
15 minutes after drinking from a bulk vending ma- 
chine. Investigators found that a defective carbon- 
ator valve permitted carbon dioxide to back up into 
a copper waterline. Chemical analysis of water 
from the carbonator indicated 260 p.p.m. of copper. 





model sanitation ordinance and code for vend- 
ing machines as a guide for interested State 
and local health jurisdictions and for industry. 
They felt that uniform sanitation standards, 
similar to those developed by the Public Health 
Service for the sanitation of restaurants and 
market milk, were essential. 

In 1954 the Service initiated field studies of 
current vending machine design, fabrication, 
and operation. Problems encountered were 
discussed in detail with State and local food 
sanitation authorities and representatives of 
the vending industry. Conferences were also 
held with groups and individuals connected 
with research in vending machine operations. 

One of the first steps was a review of State 
and local regulations specifically directed to 
the sanitary control of vending machine opera- 
tions. In 1954 only six local health departments 
reported adoption of such regulations, but many 
recognized the need for sanitary control of food 
vending. The most comprehensive standards 
reviewed at that time were those developed for 
the Armed Forces by the Subcommittee on Food 
Supply, Committee on Sanitary Engineering 
and Environment, National Research Council. 
Although designed for bulk-type machines 
vending carbonated beverages into single-serv- 
ice containers, the general criteria proposed in 
these suggested standards appeared applicable 
to many other vending machine operations. In- 
dustry also felt that these criteria could be 
applied practically. 

Upon the conclusion of background prepara- 
tion, the actual drafting of a proposed ordinance 
and code began in 1955. After a working draft 
was completed and discussed with industry, the 
second working draft was submitted in April 
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1956 for review and comment by all States, 
a representative number of communities, Fed- 
eral agencies, the vending machine industry, 
and interested groups and individuals. Com- 
ments received are now under careful study for 
incorporation into the prepublication draft. 

The format of the working draft resembles 
that in other recommended milk and food or- 
dinances and codes developed by the Public 
Health Service: The ordinance provisions are 
followed by code material which details con- 
ditions of satisfactory compliance. 

Sanitation provisions for vending machine 
operations are in section V of the proposed 
ordinance. This section is divided into seven 
parts. Part I deals with the source, wholesome- 
ness, and protection of the food, beverage, and 
ingredients; refrigeration and warm storage 
of food; cleaning and bactericidal treatment of 
food contact surfaces; and protection of single- 


service containers. Part II relates to machine 


Emergency Health 


Training in numerous phases of emergency 
health services is available to professional 
medical and health personnel on a nationwide 
scale. 

The training covers public health activities 
in national emergencies, epidemiology, ad- 
vanced training for sanitary engineers, public 
health nursing, operation of emergency water 
supply equipment, radiological monitoring, de- 
tection and control of radioactive pollutants in 
water, organization of communicable disease 
control programs, and active duty under actual 
emergency conditions. 

Confined principally to officers in the Public 
Health Service’s Commissioned Reserve, the 
training is made available either by attendance 
on active duty or through correspondence 
courses. Commissioned Reserve officers are 
professional medical and health workers who 
serve on active duty primarily in times of 
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location, and part III, exterior construction 
and machine maintenance. Part IV establishes 
construction and design criteria for both food 
contact and nonfood contact surfaces. Parts 
V and VI deal with water supply and waste 
disposal, and part VII contains provisions con- 
cerning the delivery of foods, ingredients, 
equipment, and supplies to the machine location. 

The other sections relate to administrative 
procedures, disease control, and enforcement 
considerations. 

Since the vending of readily perishable foods 
and beverages are the major public health 
problem, most of the ordinance provisions are 
concerned with the protection of these products. 
However, the ordinance itself covers all types 
of food and beverage vending machines. 

Following a review of the prepublication 
draft of the ordinance with representatives of 
both official agencies and industry, the docu- 
ment will be published. 


Service Training 


national and during training 


emergency 
periods. 

Courses are held regularly in Public Health 
Service facilities in Atlanta, Cincinnati, San 
Other 
courses are given by the Federal Civil Defense 
Administration in Battle Creek, Mich., by the 
Industrial College of the Armed Forces in 


Washington, D. C., or in association with local 


Francisco, and Washington, D. C. 


health agencies. 

The Commissioned Reserve is open to phy- 
sicians, nurses, dentists, sanitary engineers, 
pharmacists, veterinarians, psychologists, bac- 
teriologists, microbiologists, medical record 
librarians, statisticians, health educators, med- 
ical and psychiatric social service workers, and 
other professional personnel actively engaged 
in preventive medicine and public health 


practice. 
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Public Health in a Nursing School 


By ROBERT E. COKER, Jr., M.D., M.P.H., FRANCES E. HART, R.N., M.P.H., 
and DORIS GOSNELL, R.N., M.Litt. 


M*** PEOPLE, both those concerned 
with public health nursing and those 
concerned with nursing education, have long 
felt that the curriculums of most 3-year schools 
of nursing leave a great deal to be desired con- 
cerning the community aspects of health and 
disease. In many schools of nursing the cur- 
riculum includes little or nothing concerning 
either the family aspects of illness or commu- 
nity health agencies other than the hospital and 
its staff. 

In Butler County, Pa., the faculty of a 3- 
year school of nursing and the staff of the 
county health department are working to- 
gether to integrate public health into the cur- 
riculum of the nursing school. 


Background 


The Butler County Memorial Hospital, 
established in 1896, was expanded in 1954 from 


approximately 200 beds to 300 beds. It is the 
only general hospital resource in Butler 


County, which has a population of approxi- 
mately 103,000. The school of nursing was 
established in 1903. 

The Butler County Health Department was 
established January 1, 1954, as the first county 
health department in Pennsylvania. In 1952, 








Dr. Coker, formerly director of the Butler County 
Health Department, Butler, Pa., is director, study 
of choice of specialties in medicine, and research 
professor, public health administration, School of 
Public Health, University of North Carolina, Chapel 
Hill, N.C. Miss Hart is director of nursing, Butler 
County Health Department, and Miss Gosnell is 
assistant director in charge of education, Butler 
County Memorial Hospital School of Nursing. 
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in anticipation of the establishment of the 
county health department, the Pennsylvania 
Department of Health had assigned public 
health personnel to Butler County. These 
personnel functioned as a State-administered 
local health district until the establishment 
of the county health department. The person- 
nel of the State unit included a medical direc- 
tor, public health nurses, sanitarians, and 
clerical workers. After the formation of the 
county health department, the public health 
nursing staff was increased, additional sani- 
tarians were employed, and a public health en- 
gineer and a public health educator were added 
to the staff. 

During the 2 years from 1952 to 1954, while 
the public health program in the county was 
State-administered, the public health nursing 
staff and the faculty of the hospital’s school of 
nursing began to work closely together. The 
faculty of the nursing school invited the direc- 
tor of public health nursing and staff nurses 
to participate in the instructional program of 
the school. The invitation was eagerly ac- 
cepted. As the two groups worked together, 
each group became convinced that the curricu- 
lum of the school could be greatly enriched 
and the experience of the students could be 
greatly broadened by incorporating into the 
curriculum a community approach to health 
and disease. 

In 1954, after a series of conferences between 
health department personnel and the nursing 
school faculty, it was concluded that experi- 
ences in community health for the nursing stu- 
dents could be incorporated into the curricu- 
lum. The administration of the hospital au- 
thorized the educational director and the medi- 
cal-surgical instructor of the nursing school to 
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work with the medical director and director of 
nursing of the county health department to 
plan and organize such a revision of the cur- 


riculum. 


First-Year Curriculum 


The purpose of the curriculum revision was 
defined as “to enrich the student nurses’ pro- 
gram of study by the integration of principles 
of public health and the social aspects of nurs- 
ing into the total plan of instruction.” Under 
this purpose, health department personnel 
planned with the faculty of the school of nurs- 
ing to accomplish the following objectives: 

¢ To provide experience for students in the 
team approach to problem solving. 

¢ To demonstrate to students 
health problems of families in the home. 

¢ To review course outlines and to provide 
instructors with teaching materials, references, 
and public health information in all areas 
where these could be adapted to the course. 

¢ To set up in the course on sociology special 
health centered projects for students. 

¢ To demonstrate home nursing visits to stu- 
dents using discharged patients with whom the 
student had worked in the hospital. 

¢ To assist students in preparing case studies 


social and 


and in participating in class and ward dis- 
cussions. 

¢ To demonstrate the importance of continu- 
ity of patient care, social and emotional factors 
in relation to health and disease, and the role 
of the nurse in understanding the patient as 
an individual in relation to his family and the 
community. 

After these objectives had been set, it was 
agreed that they could not be met unless the 
teaching personnel of the school, the hospital 
supervisors, and the head nurses themselves 
understood the objectives and had participated 
in the experiences which the students would be 
Therefore, with the approval of 
administrative 


undergoing. 
the hospital administration, 
supervisors, head nurses, and nursing school 
faculty who had not had previous public health 
experiences were each assigned to the health 
department full time for 2 weeks. This ex- 
perience acquainted them with the health de- 
partment, with community health problems, 
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and with the organizations, agencies, and com- 
munity resources working with these problems. 

While this program of experience for the 
instructional personnel was in process, detailed 
planning of the curriculum for the students 
was carried on. It was agreed that students 
should be introduced to the health department 
during their first week in school and even be- 
fore their orientation to the various divisions of 
hospital nursing. This introduction was pro- 
vided by a class visit to the health department, 
during which the work of the department and 
its relationship to community health programs 
were discussed by the medical director, director 
of public health nurses, director of environ- 
mental health, and public health educator. 

The health educator then introduced the stu- 
dents to group discussion methods. A series of 
discussions was held, with the class divided into 
small groups. These discussions had the dual 
purpose of further developing the students’ con- 
cept of community health and of providing an 
opportunity for them to develop skills in group 
discussion methods, skills which would be use- 
ful to them later in ward conferences and case 
discussions following visits to families in their 
homes. 

During the course entitled “Introduction to 
the Medical Sciences,” arrangements were made 
for each student nurse to spend a half day with 
a public health nurse visiting families in their 
homes. Observation experience in environ- 
mental health was also provided by having stu- 
dents spend another half day in field work with 
health department sanitarians. The course in- 
structor prepared the way for these visits by 
advance discussion with the class and by pro- 
viding a written guide for the student nurses 
to use in making observations. It was hoped 
that these visits would give the student some 
conception of what illness means to the family 
and the community as well as to the patient. 

The next step in the program was to integrate 
public health into the course in “Medical-Sur- 
gical Nursing.” The course instructor pre- 
sented disease entities as community problems, 
and students studied some of the ways in which 
illness affects the community and ways in 
which community problems affect illness. 
Here again, in carefully selected cases, the stu- 
dent nurse accompanied the public health nurse 
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on home visits. In some instances, these visits 
were made to patients who had been discharged 
from the hospital, and the student observed how 
the public health nurse conducted health teach- 
ing in the home. In other instances, an at- 
tempt was made to provide observation home 
visits to types of cases which the student was 
not likely to see in the hospital. 

Following these home visits, the student 
nurse reported her experiences to the class. The 
public health nurse helped the student with the 
preparation of these case studies, and a member 
of the staff of the health department attended 
the class presentations and case discussions. 

This concluded the experiences of the first 
year in the integration of public health into the 
nursing school curriculum. 


Results of First Year 


At the end of the first year a meeting was held 
with the hospital administration, the advisory 
board of the school of nursing, the faculty of 
the school, and the personnel of the health 
department to evaluate the year’s experience. 
This evaluation emphasized the following 
points: 

¢ The reaction of the head nurses and super- 
visors who had spent a 2 weeks’ orientation 
period in the health department was univer- 
sally enthusiastic. Their consensus was that 
they had had a rich learning experience. Not 
only did they feel that the instructional pro- 
gram for student nurses had been enhanced 
but that they themselves were able to provide 
a higher quality of nursing service than for- 
merly. They had developed a greater awareness 
of the hospital patient as a member of a family 
and of a community and of the community 
resources available to meet individual and 
family health needs. 

¢ The faculty of the school felt that the 
interest, response, and motivation of the student 
nurses was very gratifying. The students, too, 
had developed a concept of the relationship of 
health and disease in individuals to family and 
community problems, a concept which previous 
classes had not developed. Their interest in 
the patients with whom they worked had been 
increased by seeing them in the frame of refer- 
ence of the family and the community. 
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¢ The number of referrals of hospital patients 
to the public health nursing service had been 
greatly increased. This was particularly appar- 
ent in the areas of maternal and child health 
and adult health or chronic disease, fields in 
which the health department was anxious to 
expand its activities. Referrals to each of these 
public health nursing services more than 
doubled. The quality of referrals also greatly 
improved in the sense that cases selected for 
referral were increasingly those for which 
public health nursing might be expected to 
provide help. This was partly the result of the 
desire of the hospital staff to provide additional 
teaching materials for the student nurses in 
the form of more patients for them to visit with 
public health nurses. But it was also felt that 
the increase in the number and quality of 
referrals resulted in large measure from the 
increased sensitiveness of the head nurses and 
supervisors to patient needs and to the poten- 
tialities of public health nursing. 

¢ The reaction of the medical staff of the 
hospital to the program was excellent. In many 
instances, they had become aware of and made 
use of community resources which they had 
not before appreciated or used. This was re- 
flected in part by an increase of more than 20 
percent in referrals by physicians to the public 
health nursing service. 


Extension to Third-Year Curriculum 

With the gratifying results of this experience 
during the nursing students’ first year, a plan 
was developed to incorporate the community 
aspects of nursing into the remainder of the 
curriculum. Since the students spend most of 
their time away from the local hospital in other 
affiliated institutions during their second year, 
attention was directed to the third year of the 
nursing course. 

During this year, the first approach to the 
integration of public health into the nursing 
school curriculum was made through the stu- 
dents’ experience in obstetrical nursing. The 
existing system of referrals of obstetrical 
patients to the public health nursing service 
from the practicing obstetricians and from the 
hospital obstetrical service made this integra- 
tion easier. Here again, the first step was to 
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provide the obstetrics instructor with an oppor- 
tunity for field observation and experience with 
the health department. This experience in- 
cluded accompanying the public health nurse 
on home visits to patients receiving prenatal 
and postpartum care. 

The experience of the student nurses also in- 
cluded visits to prenatal patients whom they 
would later see in the hospital on the obstetrical 
service, and visits in the home to mothers and 
babies whom they had cared for in the hos- 
pital. These visits were followed by case 
studies and class discussions, with health de- 
partment staff participating. In preparation 
for the observation home visits with the public 
health nurse, the instructor provided the stu- 
dents with a written guide such as had been 
provided the first year students. 

The students also participated in teaching 
classes of prospective parents, which are held 
on a continuing basis by the health department 
in cooperation with the nursing and medical 
staff of the hospital. 

This is the extent to which the integration of 
public health into the curriculum of the Butler 
County Memorial Hospital School of Nursing 
has proceeded. It is the hope of both health 
department staff and nursing school faculty 
that this integration can proceed much further 
and that the participation of the health depart- 
ment in the instructional program of the nurs- 
ing school can be expanded. An outpatient 
department will be developed in the hospital 
within the near future, and it is planned to take 
advantage of the opportunity which expanded 
clinical services will provide for instruction in 
community health. 

Both the hospital and the health department 
feel that their effectiveness as community health 
agencies has been greatly improved. The hos- 
pital is producing graduate nurses who have a 
better concept of community health needs and 


resources. At the same time, patient care has 
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in many instances been improved by continuity 
of care between home and hospital. The health 
department has been able to expand services in 
certain areas of community need and its service 
to individual families has been improved by 
the close relationship to the hospital nursing 
staff. This is, however, a demanding program 
on health department staff. It is time-consum- 
ing and at times disruptive of service program 
organization. Nevertheless, it is felt that the 
ultimate contribution to community health is 
well worth the time and effort. 


Summary 


An experience in the integration of public 
health into the curriculum of a 3-year school 
of nursing has been described. Through the 
cooperative efforts of the Butler County [Pa.] 
Health Department and the faculty of the But- 
ler County Memorial Hospital School of Nurs- 
ing, with the sanction and support of the hospi- 
tal administration, a plan was developed and 
carried out for providing student nurses with 
experiences in the community aspects of health 
and disease. This began with providing 2 weeks 
of full-time experience in the health depart- 
ment for hospital supervisors and head nurses. 
The nursing students’ experiences included in- 
troduction to community health agencies, ob- 
servation field visits with public health nurses 
and other health department staff, demonstra- 
tions in the continuity of medical and nursing 
care both before and after the patient’s hospital 
stay, and case studies and discussions. ‘These 
experiences were accompanied by a review of 
the curriculum and the planning of individual 
courses in such a way as to emphasize the inter- 
relationships between individual patients, the 
family, and the community. Although this 
is a time-consuming program for the health de- 
partment staff, it is believed that it pays sub- 
stantial dividends in improved nursing service 
for the community. 
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The general principles of neutron activation analysis and the avail- 
ability of this service suggest that the method may be of value 
to public health workers. 


Neutron Activation Analysis 


By MORGAN S. SEAL, M.S., WILLIAM A. MILLS, M.S., and 
JAMES G. TERRILL, Jr., C.E., M.B. 


UBLIC HEALTH laboratories may in the 

near future put to use a nucleonic method 
of identifying and measuring trace quantities of 
elements. In essence, the process consists of 
exposing a sample of the material to be ana- 
lyzed to neutrons in a reactor. The elements 
in the sample thereby become radioactive and 
their radiations provide the key to their char- 
acter and abundance. In most instances, this 
service may be obtained through contract with 
reactor operators. 

The detection and quantitative estimation of 
trace quantities of metallic contaminants in such 
materials as water, milk, food, insecticides, and 
construction materials have always presented 
problems to the public health analyst. The 
magnitude of these problems depends on the 
specificity and sensitivity of standard analyti- 
al procedures available for each individual 
contaminant and, to a certain extent, on the 
medium in which the contaminant is found. 

Recent developments in electrometric, spec- 
trophotometric, and spectrographic techniques 
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have greatly increased the number of methods 
available to the chemical analyst and, in addi- 
tion, because of the greater specificity of the 
new techniques, have shortened the time and 
reduced the labor required for most of the 
classic gravimetric and volumetric analytical 
procedures. Continued application of instru- 
mental methods of analysis by public health 
workers should be encouraged through the de- 
velopment of applied research programs de- 
signed to solve specific public health problems. 
At the same time, public health personnel may 
want to consider the possibilities of using neu- 
tron activation analysis. 

The theory of chemical analysis by the iden- 
tification of characteristic radiations emitted 
by a particular nuclear species was advanced 
soon after the discovery of artificial radioac- 
tivity, and the technique was first applied to the 
solution of analytical problems in 1936 (/). 
Before the development of the nuclear reactor, 
however, these analyses necessitated the use of 
particle accelerators or other sources of highly 
energetic, charged nuclear particles. The scope 
of such analyses was necessarily limited by the 
low particle beam intensities. 

In theory, any nuclear reaction producing a 
radioactive isotope that may be identified by 
its characteristic radiation can be used for ac- 
tivation analysis. However, the most useful re- 
action involves the capture of a neutron by a 
stable nucleus to produce a radioisotope of the 
original atom. The radioisotope formed will 
have a characteristic nuclear emission of a par- 


329 








ticular energy or energies. In the most fre- 
quently used type of reaction, the nuclear 
emission is a gamma (y) ray, and reactions of 
this type are commonly designated as (”,y) re- 
actions. A generalized reaction of the (7,y) 


type is: 
ak? + n'—yX"**+y 


In this reaction, the elemental isotope (1) is 
bombarded by a neutron (”), resulting in a 
radioactive isotope of the element (X) and an 
instantaneous gamma ray (y). Decay of the 
radioactive isotope may result in a charac- 
teristic gamma ray. It is the characteristic 
gamma ray of the radioactive isotope that is of 
importance in this method, not the gamma from 
the (m,y) reaction. 

Modern radiation-detection instruments are 
capable of detecting gamma radiation of a par- 
ticular energy and of differentiating it from 
gamma radiations of other energies. The 
amount of gamma activity is dependent on the 
quantity of radioactive nuclei present. In ad- 
dition, each radioisotope decays at a constant 
rate. By observing the amount of gamma ac- 
tivity at two or more suitable time intervals, 
the decay rate may be ascertained. These 
quantities, the energy and the decay rate, are 
normally sufficient to determine exactly what 
nuclear species are present; the activity then 
determines the number of radioactive atoms 
present. 

Neutron activation analysis has been carried 
out on an ever-increasing scale at the Oak Ridge 
National Laboratory since 1943. Since it is 
not the purpose of this paper to review the 
theory or the history of neutron activation 
analysis, the reader is referred for this infor- 
mation to the excellent unclassified report en- 
titled “Neutron Activation Analysis” by Led- 
dicotte and Reynolds (2). 


General Procedure 


The sample containing the contaminant may 
be either a solid or a solution. In either case, a 
known amount by weight or by volume is placed 
in a suitable container for insertion in a nuclear 
reactor. A pure weighed sample (analytical 
reagent grade will usually suffice) of the ele- 
ment to be determined, known as the standard, 
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is also placed in the container, as close to the 
unknown as possible. The container is usually 
made either of quartz or aluminum, substances 
which do not shield the samples from the neu- 
tron field and which do not in themselves pre- 
sent an excessive radiation hazard after neutron 
bombardment. For the sake of accuracy, two 
or more samples of both the unknown and the 
standard are prepared. 

The standard may be either the element it- 
self, as is the case with copper determinations, 
or a stable compound, such as Na,CO, for 
sodium determinations. The use of a thermally 
stable chemical form of the standard is im- 
portant, since the samples are often subjected 
to considerable heat. More important, how- 
ever, it is desirable for safety reasons that the 
elements in the standard other than the element 
being determined not form intensely radioactive 
isotopes. 

The size of the samples and standards de- 
pends on the rate of formation of the radioiso- 
tope in a particular neutron field. The rate of 
formation may be calculated from the rate of 
decay, which, as stated above, is a constant for 
a particular radioisotope. In addition, the 
known intensity of the neutron field and the 
probability that a particular atom will capture 
a neutron enter into the calculation. The prob- 
ability that a certain reaction between a nucleus 
and an incident particle or photon will occur is 
known as the nuclear cross section of the atom. 
These factors may be summarized in the follow- 
ing equation: 

= AM 
6.02 X 10% fo8 
where 

W=weight of the element 

A=activity of disintegrations per second 

J/=chemical atomic weight 

6.02 X 10= Avagadro’s number 

f=neutron intensity (flux) per cm.’ per 
second 
o=probability of neutron capture (cross 





section) in cm? 
S=saturation factor 


The factor S warrants further explanation. 


—().6932 


S=l1—e 7% 
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or the ratio of the amount of activity produced 
in time ¢ to that produced in infinite time. The 
half-life (7,,) is determined experimentally 
for each isotope. It may be obtained or calcu- 
lated from any compilation of nuclear data, 
such as the Seaborg tables (2). 

The actual irradiation is carried out in a nu- 
clear reactor at a point where the desired neu- 
tron intensity (flux) is available. The neutron 
flux need not be constant, since both the un- 
known and the standard are subjected to the 
same flux during the same length of time. The 
sample is allowed to remain in the reactor until 
the desired amount of radioactivity is obtained, 
as calculated from the above equation. After 
this length of time, the container is removed 
from the reactor, and the samples are prepared 
for radiochemical separation, due precaution 
being observed to protect the worker from ra- 
diation exposure. 

No specific instructions can be given for the 
preparation of the sample for radiochemical 
analysis, except to state that the sample must 
be put into solution. Procedures vary with 
such substances as plant material, animal tissue, 
and other matter. Care must be taken to pre- 
vent the loss of easily volatilized radioelements 
if they are being determined. Dissolution of 
the standard should present no problem since 
the standard selected will be readily soluble. 

The validity of a radiochemical analysis de- 
pends on the fact that radioactive atoms behave 
exactly the same way chemically as nonradio- 
active atoms of the same element. Although 
a large amount of radiation may appear in a 
particular sample, the actual weight of radio- 
active material present is extremely minute, 
often being in the order of 10-*° gm., or even less. 
For this reason, it is usually necessary to add 
to the dissolved unknown measured quantities 
of pure, standardized, nonradioactive solutions 
of the element being determined. Such mate- 
rials are known as carriers, since the relatively 
few radioactive atoms are carried with the mil- 
ligram quantities of nonradioactive material 
throughout the radiochemical analysis. Re- 
covery of the total amount of carrier in the final 
weighing form need not be quantitative, but it 
should be in the order of 60 percent or better. 

The procedure for chemical analysis depends 
on the element being determined. Kahn has 
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prepared abstracts of unclassified radiochemi- 
cal methods that cover the literature through 
1953 (4). In addition, members of the Analyti- 
cal Chemistry Division of the Oak Ridge Na- 
tional Laboratory are preparing an unclassified 
“master manual” of radiochemical techniques. 


An Example: Copper Determination 


To obtain more information on activation 
analysis, the authors, with the assistance of G. 
W. Leddicotte and the activation analysis group 
at the Oak Ridge National Laboratory, carried 
out three separate analyses: the determination 
of copper in a nickel oxide sample, the determi- 
nation of copper in an animal tissue sample, and 
the determination of sodium in a cast iron sam- 
ple. We selected these analyses because they 
present examples of a contaminant in both or- 
ganic and inorganic materials and because they 
illustrate the differences between elements. De- 
tails of the experiment are given only for the 
determination of copper in nickel oxide. 


Irradiation and Chemical Analysis 

Triplicate 100-mg. samples of nickel oxide 
and a single 20-mg. sample of pure copper metal 
were irradiated for 16 hours in the Oak Ridge 
National Laboratory’s graphite reactor. Neu- 
tron flux at the point of irradiation equaled 
about 6.50 X 10" neutrons per cm.’ per second. 

To separate the copper from the other ele- 
ments, we followed the procedure set down by 
the laboratory’s Analytical Chemistry Division, 
as given below: 

1. To the acid solution of the irradiated sam- 
ple, add standardized copper carrier and the 
following holdback carriers: iron, cobalt, zinc, 
manganese, cadmium, strontium, and sodium. 

2. Adjust the solution to 1N HCl, saturate 
with sodium sulfide, centrifuge, and discard 
supernate. Wash precipitate with two 10-ml. 
portions of hot water. Centrifuge and discard 
washes. 

3. Dissolve the precipitate in 1 ml. of con- 
centrated HNO, containing BrO,, dilute to 10 
ml. with H.O, and add Fe holdback carrier. 
Make basic with 6N NH,OH, and centrifuge 
out Fe(OH),;. Add additional Fe holdback 
varrier, and centrifuge down on top of first 
Fe(OH), precipitate. Discard precipitate. 
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Table 1. 
Sample Net weight 
(mg. ) 
Nickel-oxide 52. 4 
Nickel-oxide 13. 7 
Nickel-oxide 16. 2 
Standard 11. 0 
Standard 11.0 


1! Theoretical yield of CuCNS was 47.4 mg. 


2 Count corrected for background and chemical yield. 


t. Acidify with HCl to 0.5N in HCl. Add 
sodium bisulfite solution to reduce Cu** to Cu’, 
and add solid KCNS until CuCNS precipitates ; 
then add slight excess of KCNS. Centrifuge 
and wash precipitate with two 10-ml. portions 
of water. 

5. Filter with suction through a tared filter 
paper. Wash with three 5-ml. portions of 
water and three 5-ml. portions of alcohol. Dry 
15 minutes at 110° C. Weigh as CuCNS (1.92 
mg. per mg. Cu). Mount and count. 
Calculating the Quantity 


After chemical separation, each sample was 
counted on a scintillation counter, using a thal- 
lium-activated sodium iodide crystal, an RCA 
5819 photomultiplier, and an aluminium ab- 
sorber for stopping soft beta rays. (Other 
equally suitable counting methods are avail- 
able.) From the radioactivity in the standard 


Calibration spectrum of Na”’ 


Figure 1. 
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Results of copper determination 


Separated 


Dilution CuCNS Percent CCM 2 (counts 
weight vield ! per minute) 

(md.) 
1:1 19. 1 10. 3 $1, 032 
4 22. 2 16. 8 37, 233 
be Zi. 1 57.2 43, 445 
1:104 27.2 57. 4 99, 763 
1:104 21.9 16. 2 79, 881 


samples and that in the nickel oxide samples, 
the trace quantity of copper was determined. 
The data for the samples are given in table 1. 
Calculations for the determination of copper 
were based on the following relationships: 


Percent chemical yield 
weight of CuCNS recovered 


person OM, 
theoretical yield of CuCNS 


Count corrected for background (CCB) = 
CCM — background per minute. 
Count corrected for chemical yield (CCY) 
CCB 
percent chemical yield 
CCY for unit weight of Cu in standard 
CCY * dilution 
weight of standard sample 
Calculation of Cu in unknown sample: 
CCY for Cu in X sample 
(weight of X sample) (CCY for unit weight 
of Cu in standard) 
=number of grams of Cu in X sample. 
Results of the calculations gave an average 
value of 4.2110 gm. Cu per gram of nickel 
oxide. 
The purity ef radioactive copper in the sam- 
ples was checked in two ways. 
First, we checked the radioactive half-life by 
re-counting each sample after an appropriate 
The decay agreed within 3 per- 
12.8-hour half-life of the Cu®* 


time interval. 
cent of the 
isotope. 
Second, we examined one of the standard 
samples and one of the unknown samples on a 
single-channel gamma ray scintillation spec- 
trometer to measure the energies of the gamma 
rays emitted from Cu. The gamma rays 
measured were those resulting from annihila- 


Public Health Reports. 





_ 


= Ve 
. 


ts. 





tion of the positive electron (positron) and 
the emission of the rare-occurring (0.5 percent) 
1.34-Mev. gamma from the Cu isotope. 
When a positron emitter decays, the positron 
and an electron will collide, annihilate their 
masses, and produce, usually, two gammas of 
0.51 Mev. each. (The energy associated with 
the rest mass of an electron or positron is 0.51 
Mev.) The scintillation spectrometer was 
valibrated with a known source of Na*’, which 
is also a positron emitter, in addition to having 
a transition gamma. Figures 1, 2, and 3 show 
the results from the spectrometer. Since a 
gamma peak for all samples occurred at 0.51 
Mev., the purity of the copper in the test sam- 
ples was satisfactory. 


Limitations 

Like any other method of analysis, radioac- 
tivation analysis has its limitations. These 
limitations may be divided into three classes: 
physical, chemical, and nuclear (4). 
Physical 

1. A sample must be of such character as 
to withstand temperatures of possibly 70° C. to 
90° C. 


Figure 2. Cu spectrum: standard sample. 


mE 


T 
meee 


| 


| 


ANNIHILATION GAMMA) — 
(0.51 MEV) 






Sets 








INTENSITY [ N(E)dE] - COUNTS PER UNIT TIME 


J i tilt 


0.5—- 














1 
0 0.2 0.4 0.6 0.8 1.0 


GAMMA ENERGY [E]- MEV 


i 1 i 





Vol. 72, No. 4, April 1957 


Figure 3. Cu” spectrum: nickel oxide sample. 
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2. Containers must be constructed of ma- 
terials that, when irradiated, have very short 
half-lives. 

3. The size of the samples is limited by the 
irradiation space in a reactor. 

Chemical 

1. Samples may undergo structural changes 
as a result of high radiation intensities, and 
these changes may result in losses of radioactive 
material by volatilization. 

2. Some limitations arise in separating the 
desired activity from other radioactive elements 
in the samples, the magnitude of these limita- 
tions depending on the number of steps in the 
radiochemical procedure used. 

3. It is not always easy to treat the samples 
in such manner that the irradiated element and 
the carrier element will behave similarly chemi- 
cally. 

Nuclear 

1. The samples must not have such a high 
neutron absorption as to affect the neutron flux 
throughout the samples. 

2. A major limitation is that the isotope 
formed may be the result of neutron reactions 
other than an (”,y) reaction. 

3. Of some importance is the formation of 
racdioisetopes of the same element differing from 








Table 2. 
Reactor Reactor | 
Element 5x10 10 3 flux 
flux 
Magnesium 0. 6 0. 03 
Chlorine . 03 . 0015 
Chromium 2 . 01 
Manganese : . 0006 . 00003 
Iron ; 9. 0 . 45 
Copper . 007 . 0035 
Zine__. _ 04 . 002 
Arsenic _ 002 . 0001 
Selenium . 05 . 0025 


the isotope under investigation as a result of the 
decay of other radioactive species. However, 
this limitation may be overcome by determining 


decay and energy of emission. 


Comparison With Other Methods 


Meinke (¢) has compared activation analysis 
with other means of trace analysis for elements 
from hydrogen to uranium. His findings on a 
few elements of importance in drinking water 
standards are given in table 2. For all of these 
except iron and magnesium, neutron activation 
analysis at a thermal neutron flux of 10" is 
more sensitive than any of the other trace 


methods considered. 


Its Future in Public Health 


We believe that activation analysis has a 
future in public health laboratory operations. 
Sensitivity of the method is increasing wit! ‘he 
development of higher flux reactors. In fact, 
Meinke reports that many scientists feel that 
activation analysis will be the ultimate method 
of analysis. Its use, of course, depends on the 
availability of nuclear reactors. 

We suggest that the reader become more fa- 
miliar with the method through the references 
given (2, 5-8) and determine whether it is a 
possible solution to his problem. An activa- 
tion analysis service is presently available at the 
Oak Ridge National Laboratory for a nominal 
charge to industrial, academic, and govern- 
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Copper 
spark 


Sensitivity comparison (micrograms per milliliter) 


Graphite | Flame spec- | Sensitive Ampro- 
direct cur-| tropho- color metric 
rent arc tometer reaction titration 
0. O1 0. 1 1. 0 0. 06 
a . 04 10. O 
O5 2.0 1. 0 . 02 1. 0 
02 2 I . O01 . 0003 
3) 2 2. 0 . 05 2.0 
2 a . 038 10. 0 
2. O 20. 0 2, 000. 0 . O16 | 10. 0 
5. O 10. 0 ~ a } 


200. 0 


mental institutions. Samples are sent to 
G. W. Leddicotte, Analytical Chemistry Divi- 
sion, Oak Ridge National Laboratory, P. O. 
Box P, Oak Ridge, Tenn. Following analysis, 
the results are returned to the sender in terms 
of micrograms per gram, parts per million, or 
other usable units, as requested. Additional in 
formation may be obtained by writing to the 


above address. 
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Preliminary studies indicate that the RPCF test is comparable in 


sensitivity with the TPCF test. 
with the TPCF and TPI tests. 


It compares favorably in specificity 
The production of antigen for this test 


is relatively simple and inexpensive. 


Reiter Protein Complement Fixation Test 


for Syphilis 


By GEORGE R. CANNEFAX, B.S., and WARFIELD GARSON, M.D., M.P.H. 


USPENSIONS of the Reiter strain of 
Treponema pallidum were first employed 
in the serodiagnosis of syphilis by Gaehtgens 
(1). He reported satisfactory sensitivity and 
specificity with a complement fixation test in 
which the suspension was used as antigen. Re- 
ports of the use of Gaehtgens’ antigen in this 
country first confirmed (2-4) and then denied 
(5,6) the specificity of the test. Subsequent in- 
vestigations demonstrated a lipid substance of 
Reiter’s organism which reacted with reagin, 
the serum substance which reacts with ubiqui- 
tous tissue lipid or cardiolipin antigens (7-9). 
It therefore appeared that a suspension of 
Reiter’s treponeme produced false-positive re- 
actions and possessed no advantage over the use 
of tissue lipid antigens. 

In addition to the lipid antigen of Reiter's 
organism, D’Alessandro and co-workers demon- 
strated the isolation of a thermolabile soluble 
protein antigen (antigene treponemico proteico 
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solubile) from the Reiter strain of 7’. pallidum 
(9). It was demonstrated that the substance 
reacting with the protein antigen was not 
reagin. The protein antigen was found to be 
reactive with the serum of yaws and syphilis 
and with Reiter antiserum. It was therefore 
postulated that the protein antigen represented 
a group-specific substance. 

This report presents the method used for the 
isolation of protein antigen from the Reiter 
strain of 7’. pallidum and preliminary observa- 
tions on the use of the antigen in a complement 
fixation test descriptively designated as the 
Reiter protein complement fixation (RPCF) 
test. RPCF test results on 1,380 serum speci- 
mens (765 syphilitic and 615 presumably non- 
syphilitic) are compared with results obtained 
with the 7'reponema pallidum immobilization 
(TPI) test and the 7reponema pallidum com- 
plement fixation (TPCF) test. 

The following techniques were used in the 
study : 

TPI test: Nelson and Diesendruck (10) with added 
complement according to Thompson and Magnuson 
(11) and increased sodium thioglycolate as recom- 
mended by Portnoy, Harris, and Olansky (/2). 

TPCF test: Original procedure of Portnoy and Mag- 
nuson (/3). 

RPCF test: Kolmer one-fifth volume technique 
(14) without modification except that Reiter protein 
antigen was used in place of Kolmer antigen. 








Preparation of Antigen 

The Reiter strain of 7. pa/lidum was grown 
in modified Brewer’s fluid thioglycolate medium 
(A) which was gently agitated during incu- 
bation by means of a magnetic stirring device. 
The dehydrated medium was dissolved in dis- 
tilled water, allowed to stand overnight at 6° 
to 8° C., and filtered through filter paper to 
remove agar. The medium was sterilized by 
autoclaving at 15 pounds’ pressure for 30 min- 
utes in a 4-liter aspirator bottle. Horse serum 
was added to make a final concentration of 10 
percent prior to inoculating a 4-liter bottle with 
200 ml. of a 3-day culture of Reiter treponemes. 
The cultures were incubated at 37° C. for 4 to 6 
days. The organisms were collected by cen- 
trifugation in a refrigerated anglehead cen- 
trifuge at 4,000 r.p.m. The sediment of trep- 
onemes was evenly suspended in physiological 
saline solution and washed three times to re- 
move medium components. 


Extraction of Protein Antigen 

The washed treponemes were suspended in 
physiological saline solution in the proportion 
of 1 gm. of moist weight of sediment to 20 ml. 
of saline solution. The suspension was placed 
in stainless steel centrifuge cups and rapidly 
frozen at —70° C. in a mixture of dry ice and 
alcohol. After complete freezing (5 minutes) 
the tubes were thawed with continuous agita- 
tion in a 37° C, water bath. After 15 freeze- 
thaw cycles the suspension was centrifuged in 
the cold at 10,000 r.p.m. for 1 hour. The resid- 
ual sediment of treponemes was then resus- 
pended in fresh saline solution in the propor- 
tion of 10 ml. for each gram of original moist 
weight of organisms. The whole procedure of 
cryolysis was repeated five times, making a 
total of 75 freeze-thaw cycles. The end product 
of cryolysis was approximately 60 ml. of opal- 
escent fluid, which was placed in cellophane 
dialysis tubing. 

Dialysis was started by placing the tube on 
a rotating device and suspending the tube in a 
10 percent saturated ammonium sulfate solu- 
tion (pH 7.2 to 7.4) at 6° to 8° C. for 8 hours. 
The ratio of ammonium sulfate solution to 
cryolysate was approximately 20 to 1. Every 
8 hours the ammonium sulfate solution was re- 
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placed by one of 10 percent greater concentra- 
tion until a 50 percent saturated ammonium 
sulfate solution was reached. Dialysis against 
the 50 percent saturated solution was allowed 
to continue overnight. The 50 percent satu- 
rated solution was replaced by one of 75 per- 
cent saturation and dialyzed for 8 hours. The 
75 percent saturated solution was replaced by 
a fresh 75 percent saturated solution and dial- 
ysis was continued for another 8 hours. The 
dialysate was then transferred to a centri- 
fuge tube and centrifuged at 10,000 r.p.m. 
for 30 minutes. The supernatant was removed 
and the protein, which had precipitated during 
dialysis, was dissolved in physiological saline 
solution in the proportion of 2 ml. of saline 
solution for each gram of original moist weight 
of treponemes. The protein solution was then 
dialyzed for 96 hours against physiological sa- 
line solution in the proportion of 2,000 mil. of 
saline solution for each 2 ml. of protein solu- 
tion. It was then centrifuged for 30 minutes 
at 10,000 r.p.m. in an anglehead centrifuge in 
the cold. The supernatant, Reiter protein an- 
tigen, was stored in the refrigerator without 
preservative. 

The method given for the preparation of 
teiter protein antigen is the same as that of 
D’ Alessandro and Dardanoni (75) except that 
the precipitate was put into solution and dial- 
yzed against saline solution whereas phosphate 
buffer was used in the original method. Also, 
in the original method, merthiolate, 1: 5,000, 
was added for preservation whereas here no 
preservative of any kind was included. 

It should be noted at this point that, in lieu 
of the cultured source of organisms and the 
means of obtaining the protein fraction, the 
RPCF antigen is relatively simple to produce 
and quite inexpensive when compared with the 
antigens of treponemal tests currently in use. 


Results 


Table 1 shows results obtained by each test 


procedure on 765 serum specimens from 
patients diagnosed as having syphilis, by stage 
of disease. These data are summarized in 
tables 2 and 3. 


The relative sensitivity (percent reactive) of 
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the three tests, by stage of syphilis, is presented 
in table 2. The TPI test has the lowest per- 
centage of positive results in cases . primary 
and secondary syphilis, 25.7 and 72.7, respec- 
tively, as compared with 62.9 and 89.7 for the 
TPCF test and 61.4 and 84.6 for the RPCF 
test. This difference, which is probably due 
to the fact that the TPI antibody appears later 
in the course of infection than do the other 
antibodies, accounts, in great measure, for the 


Table 1. 


generally lower sensitivity of the TPI test. 
When all diagnostic groups are combined, the 
positivity rates are 75.4 percent for the TPI 
test, §2.6 percent for the RPCF test, and 86.8 
percent for the TPCF test. 

The TPCF test had a 4.19 percent higher 
positivity than the RPCF test with this group 
of specimens. The difference in percentages 
was found to be of borderline significance when 
a normal deviate test of the percentage differ- 


Comparison of test results of 765 serum specimens from patients previously diagnosed as 


syphilitic and tested by TPI, TPCF, and RPCF tests 


Stage or type of syphilis 


Test result All groups 
Early la- Central 
Primary | Secondary tent Latelatent nervous Congenital Tertiary 
system 
ae te wv Zz A, Z A. Z. a. Z a. 7. a, Z. rw 7. wo 
30 21.43) 78) 66. 67) 146) 81. 11) 144) 82.76) 59) 85. 51 19) 73.13 11) 61. 11) 517; 67. 58 
2) 1.43 5| 4. 27 8 4. 44 10;} 5.75 0 O 8} 11. 94 3) 16.67) 36 1. 71 
2} 1.43 2} #1.71 2} 1.11 3} 1.72 1} 5.80 1} 1.49 0 O i4, 1.83 
2) 1.43 0} 0 3} 1. 67 44 2.30 l 1. 45 CG 0 0 vO 10 1. 31 
44) 31.43 16) 13.68 7; 3.89 8 4. 60 4 «5. 80 5| 7.46 1} 5.56) 85) 11.11 
12, 8.57 6 5.13 5| 2.78 0 0 1} 1.45 2} 2.99 0 O 26 «3. 40 
10 7. 14 3 2. 56 0 0 2 1. 15 0 Q 0 0 ] 5. 56 16 2. 09 
38) 27. 14 5 72 0, O 2} 2.99 2} 11.11) 61) * 7. 97 


7} 5.98 9} 5.00 3 


Total 14100. OO} 117,100. 00) 180 100. 00 


174/100. 00 


69 100. 00 67 100. 00 18 100. OO) 765 100. 0O 


ae Tre ponema pallidum immobilization. 
TPCF: Treponema pallidum complement fixation. 
RPCF: Reiter protein complement fixation. 
Table 2. Relative sensitivity of the TPl, TPCF, and RPCF tests with 765 serum specimens, from 
patients diagnosed as syphilitic, by stage of syphilis 
Stage or type of syphilis 
All groups 
Early Late Central 
rest Primary Secondary latent latent nervous | Congenital) Tertiary 
Svstem 
Num- Per- Num- Per- |Num- Per- Num-) Per- |Num- Per- Num- Per- |Num- Per- |Num- Per- 
ber | cent | ber | cent | ber | cent} ber cent) ber cent | ber | cent | ber | cent! ber | cent 
rPi 36 25. 71 85 72.65 15988. 33) 16192. 53 64 92. 75 58 86. 57 1477.78 57775. 42 
rPCF 8862.86 10589.74 16692.22 16293. 10 64 92. 75 6495. 52 15.83. 33 66486. 80 
RPCF . 86 61. 43 99 84.62 15586. 11 157 90. 23 67 97. 10 55 82. 09 13,72. 22} 632.82. 61 
All tests “140 - —* ‘7 ewe 180) _..- 174 69 67 18 765 
TPI: Treponema pallidum immobilization. 
TPCF: Treponema pallidum complement fixation. 
RPCF: Reiter protein complement fixation. 
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ences was applied. A normal deviate value of 
1.96 is considered significant at the 5 percent 
level and a value of 2.28 was obtained. Sta- 
tistically, these data do not present strong 
evidence of a greater general sensitivity with 
the TPCF test. 

The relatively low positivity rate of the TPI 
test in primary syphilis is also reflected in table 
3, Which shows the percentage of agreement 
between the pairs of tests. In primary syphilis 
there was 81.4 percent agreement between the 
TPCF and RPCF tests, as opposed to 57.1 
percent agreement between the TPI and TPCF 
tests and 58.6 percent agreement between the 
TPI and RPCF tests. In secondary syphilis 
there also appeared to be greater agreement 
between the TPCF and RPCF The 
difference here, however, is not statistically sig- 
nificant nor are any of the differences observed 


tests. 


following the secondary stage. 

The 615 presumably nonsyphilitic serum 
specimens used for the determination of the 
relative specificity of the RPCF test were 
specimens which gave negative results to the 
TPI and TPCF tests in a serologic survey in 
an area with a high incidence of syphilis. 
Nothing was known of the clinical status of 
the patients at the time of the serologic survey 
or at the time of RPCF testing. Fourteen of 
the 615 specimens gave positive results in some 
degree with the RPCF test. This indicates a 
specificity of 97.72 percent in relation to the 
TPI and TPCF tests. Clinical information 
was subsequently obtained on 10 of these 14 
patients. Seven had been previously diag- 
nosed and treated for syphilis, and three denied 


Table 3. 


a past history of syphilis. Subtracting the 
seven patients with a previous diagnosis of 
syphilis, the specificity percentage becomes 
98.86. Clinical information on the remaining 
four patients is not currently available. 


Discussion 


It has become a serologic axiom that tests 
employing Reiter’s treponeme produce a high 
percentage of false-positive reactions. This 
preliminary investigation of a protein fraction 
of Reiter’s organism (presumably free of lipid 
antigen substance which reacts with reagin) 
does not produce a high percentage of false- 
positive reactions when compared with the TPI 
and TPCF tests. 

The only other investigation, to our knowl- 
edge, of a comparison of Reiter protein antigen 
with a specific test (TPI) is the work of J. H. 
de Bruijn of the National Institute of Public 
Health, Utrecht, Netherlands (76). His re- 
sults with 116 syphilitic and 137 presumably 
nonsyphilitic serum specimens compare favor- 
ably with the results of this investigation. 

The preliminary experimental data reported 
here, though not adequate for definitive evalu- 
ation, indicate that the RPCF test approxi- 
mates, percentagewise, the degree of detection 
of syphilis, or relative sensitivity, afforded by 
the TPCF test. In relation to this comparison 
of sensitivity, it should be pointed out that the 
TPCF test and the RPCF test procedures were 
similar except that the TPCF test employed 114 
exact complement units whereas the RPCF test 
employed 2 exact complement units in which 


Percentage agreement’ between pairs of tests in each stage of syphilis 


Stage or type of syphilis Group combinations 


Test combinations 


Second-| Early Late Central |Congen- Primary- | All except 

Primary ary latent latent | nervous ital Tertiary) secondary | primary- 

system secondary 
TPCF-RPCF 81. 43 86. 32 91. 67 91. 38 92. 75 83. 58 77. 78 83. 66 90. 16 
TPI-TPCF. 57. 14 79. 49 90.56 | 91. 38 85. 51 88. 06 94. 44 67. 32 | 89. 96 
TPI-RPCF 58. 57 79. 49 90. 00 86. 21 92. 75 80. 60 72. 22 68. 09 87. 20 


1 Positive and negative. 

TPI: Treponema pallidum immobilization. 
TPCF: Treponema pallidum complement fixation. 
RPCF: Reiter protein complement fixation. 
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the complement titration methods were the 
same. The RPCF test would have been more 
sensitive had 114 exact units of complement 
been used in the test. It cannot be speculated 
what overall effect this would have had on the 
relative sensitivity or specificity of the RPCF 
test. This aspect of the test is the subject of 
further investigation. 

The determination of specificity of one test in 
relation to other tests, in the absence of clinical] 
information, is admittedly fallacious. It pre- 
supposes the 100 percent detection by the con- 
trol tests of antibodies to syphilis infection. 
That this is not true is substantiated by an exam- 
ination of the results of testing shown in table 
2 in which patients with previous diagnoses 
of syphilis were found to be seronegative with 
both the TPI and TPCF tests. The occurrence 
of a positive reaction with one test and a neg- 
ative reaction with another, with the same 
specimen, is, of course, a common observation 
in syphilis. This appears to be the case with 
at least 7 of the 10 presumably nonsyphilitic 
patients with positive RPCF test results on 
whom clinical information was obtained. The 
clinical status of the other 4 patients positive 
with the RPCF test and negative with both 
the TPI and TPCF tests has not been learned, 
and the possibility exists that some, or all, of 
these may have had previous diagnoses of syph- 
ilis. Therefore, it appears that the 98.86 per- 
cent specificity established in relation to the 
TPI and TPCF tests, with the specimens tested 
in this report, may represent the minimum 
rather than the maximum percentage of speci- 
ficity of the RPCF test. 

This preliminary investigation suggests that 
more intensive study and evaluation of the 
usefulness and limitations of Reiter protein 
antigen in the serology of the treponemal in- 
fections are indicated. 


Conclusions 


1. The RPCF test has, in this study, a rela- 
tive specificity of 98.86 percent in comparison 
with the TPI and TPCF tests. 

2. The RPCF and the TPCF tests appear 
to have similar percentages of overall sensi- 
tivity: TPCF test, 86.80 percent; RPCF test, 
32.61 percent. 
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3. The RPCF test and the TPCF test de- 
tected, in this study, a higher percentage of 
primary and secondary syphilis cases than did 
the TPI test. 
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PHS films 





Collections of Specimens 
For Virus Studies 


35 mm. filmstrip, color, sound, 9% min- 
utes, 58 frames, 1956. 


Audience: Public health personnel, prac- 
ticing physicians, clinical technicians. 


Availability: Loan—Communicable Disease 
Center, Public Health Service, 50 7th 
Street NE., Atlanta 5, Ga. Purchase— 
United World Films, Inc., 1445 Park 
Avenue, New York 29, N. Y. 


collection, 


Methods of 
tion, and packing of specimens sent 
to the laboratory for virus diagnosis 
are explained in this filmstrip, which 
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shows the specimens of 
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tance of timely collection. 
Procedures for rapid preservation 


are demonstrated. Types of ship- 
ping containers are suggested and 


precautions in packing to insure 
against damage in transit are given. 
The film ends with emphasis on the 
necessity of sending complete data 


with the specimen. 


Poultry Hygiene Series 


Refrigeration 


Waste Disposal, Cleanup, and 
Basic Sanitation 


35 mm., filmstrips, color, sound, 11 and 
12 minutes and 39 and 72 frames, re- 
spectively, 1956. 


Audience: State poultry inspectors and 
sanitarians, poultry plant supervisors 
and others concerned with the process- 
ing of poultry. 

Availability: Loan—Communicable Dis- 
ease Center, Public Health Service, 50 
7th Street NE., Atlanta 5, Ga. Pur- 
chase—United World Films, Inc., 1445 
Park Avenue, New York 29, N. Y. 


Two more films of the poultry hy- 
giene series have been released (see 
Pub. Health Rep. 71: 1080, November 
1956). One depicts the essentials of 
waste holding, dis- 
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posal; the time and procedures for 


cleanup of processing rooms and 
equipment; and basic sanitation in 
the poultry processing plant and on 
the premises. The other film follows 
the processed bird through the plant 
to the retail market. It outlines the 
refrigeration temperatures and pro- 
cedures during processing, storage, 


and transport. 
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What are the results achieved by a health fair? 
this question produced several findings which materially 
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Pursuit of 


contributed to the effectiveness of subsequent fairs. 


By JAMES P. DIXON, M.D., IRWIN M. ROSENSTOCK, Ph.D., 
JOHN B. DIBELER, M.P.H., and WILLIAM A. ALLEN, M.P.H. 


HILADELPHIA’S three health fairs, the 

first in 1954 and the latest in 1956, were 
the setting for an illuminating experience in 
the evaluation of health education techniques. 
This story about the effectiveness of the health 
fair in bringing community agencies together 
provides a valuable footnote to this experience. 





Dr. Dixon is commissioner, Philadelphia Depart- 
ment of Public Health. Mr. Allen is director of 
the department's office of education, and Mr. Dibeler 
is director of education, Philadelphia division of the 
American Cancer Society. Dr. Rosenstock is assist- 
ant chief of the Behavioral Studies Section, Division 


of General Health Services, Public Health Service. 
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The Philadelphia Junior Chamber of Com- 
merce invited official and voluntary agencies 
and professional societies to help plan the first 
health fair in Philadelphia and the first health 
fair in any large city. That was in 1952. 

Karly in 1954, when leadership and financing 
seemed certain, the Jaycees organized a steer- 
ing committee, formed the nucleus of an execu- 
tive committee, and appointed a treasurer and 
legal consultant. 

The city department of public health, the 
health and welfare council, the board of public 
education, and county medical, dental, and 
nursing societies were among the agencies rep- 
The de- 


resented on the steering committee. 


341 








cisions of this group were carried out by Jaycee 
and health agency co-chairmen of committees 
on arrangements, exhibits, program, publicity, 
and manpower. The fair was financed on a 
budget of $10,300 by contributions from the 
participating agencies and the local Blue Cross. 

The Health Education Committee of the 
Philadelphia Health and Welfare Council was 
an important catalyst in the initial planning. 
This committee, which included health edu- 
cators from a number of local agencies, provided 
valuable aid in developing the fair as a com- 
munitywide activity in health education. 

The fair had three major objectives for the 
public and three for the participating agencies. 

For the public, the long-range objectives 
were (a) to create increased health conscious- 
ness through understanding of community and 
personal health problems, (2) to stimulate the 
practice of preventive medicine and periodic 
health examinations, and (c) to urge use of 
health services and other community facilities. 

The immediate objectives for the participat- 
ing agencies were to provide opportunities for 
cooperative effort in health promotion, for 
gency workers to meet the public face to face, 
ind for health counseling. In addition, the 
agencies hoped that the publicity accompanying 
the fair would have educational significance 
beyond the fair itself. 

Health fairs and health weeks, promoted by 
junior chambers of commerce and local health 
councils, are attracting enthusiastic interest 
throughout the country. Although this trend 
in health education is gaining momentum, little 
effort has been made to evaluate its effect on 
the public and the participating agencies. The 
Philadelphia experience illustrates the need for 


‘ 
« 
«€ 
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critical evaluation. 


History of the Fairs 


The first fair was held May 15-22, 1954, from 
11 a. m. to 9 p. m. daily, in Reyburn Plaza, an 
open court opposite City Hall in the heart of 
Philadelphia. Health tests and exhibits pre- 
sented by 40 agencies were housed in gay canvas 
booths. A large tent served as a film theater. 

Despite one day of unfavorable weather, 
52,000 persons attended the fair, and more than 
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7,000 received chest X-rays, blood and hearing 
tests, diet evaluations, height and weight meas- 
urements, and tests of strength and skill. Pub- 
lic reaction was favorable. 

Sponsors of the fair decided that it should, 
if possible, be a yearly event. Most of the 
agencies felt that the major objectives had been 
accomplished fairly well though some adverse 
opinions were expressed regarding street noise 
and the difficulty in handling the flow of 
visitors. The consensus was that the location 
had been satisfactory. 

Tentative plans were made late in 1954 for 
a second fair. The executive committee was 
broadened to include more members from vol- 
untary and official health agencies. Two new 
committees were added, one to expand the 
health testing program and one to promote at- 
tendance through community groups. Again, 
financing was through contributions from par- 
ticipating agencies. The budget was $12,250. 
This fair was scheduled for the same location 
at the same hours as in 1954, but the fair week 
was shortened to 6 days, May 16-21, 1955. 

Aided by a week of favorable weather, at- 
tendance in 1955 climbed to an estimated 80,000 
(28,000 over the first year), and the number of 
health tests given exceeded 20,000. Increased 
newspaper and radio coverage, expanded test- 
ing, improved exhibits, and more extensive pro- 
graming helped increase attendance also. 
Forty-one agencies presented exhibits, demon- 
strations, health tests, films, and programs. 


Organization and Operation 


The health fair required days and hours of 
spade work by the groups and agencies that 
conceived the idea and by the committees and 
numerous subcommittees. In addition to de- 
termining policy regarding arrangements for 
exhibits, publicity, and financing, the steering 
committee developed the objectives, opened 
communication lines, and advised on problems 
in professional relationships. Presentation of 
the fair was the responsibility of the executive 
committee. To coordinate planning for the 
forty-odd agencies and to handle the details 
of booth construction and rental, the executive 
committee hired a fair manager 3 months be- 
fore the fair. The manager’s booth was located 
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near the main entrance, where it served as the 
center of administrative operations. 

The publicity committee employed a local 
public relations agency to issue news releases to 
metropolitan and neighborhood newspapers, to 
write television and radio announcements, and 
to publicize news events related to the fair. 
News releases began several weeks before the 
fair, built to a high pitch at the opening, con- 
tinued throughout the week of the event, and 
ended in a final roundup of pictures and 
stories. 

The stage of the bandshell served as the focal 
point for the various programs, designed to 
draw attendance and entertain as well as to 
educate. A master of ceremonies announced 
programs, called attention to future demon- 
strations, and told the audience about the ob- 
jectives of the fair and its sponsors. A nurse- 
of-the-year award, band concerts, pageants, and 
talks by the health commissioner, the presidents 
of the medical and dental societies, and other 
health authorities were included in the staged 
program. 

Shortly after the fair, the agencies and com- 
mittees evaluated the effectiveness of their own 
contributions and exchanged this information 
for use in planning the next year’s fair. 

Although planning of the second health fair 
represented an improvement over the initial 
efforts, committee members agreed that fur- 
ther improvement was desirable. Three weeks 
before the opening the executive committee re- 
quested assistance from the Public Health Serv- 
ice in planning an objective evaluation of the 
educational effectiveness of the fair. Commit- 
tee members felt that the request should be 
made even though the time for planning was 
short. The Public Health Service agreed to 
help. 

The community objectives for the 1955 fair 
were the same as those for the first fair. Ob- 
viously, any attempt to measure success in 
achieving these in a metropolitan area would 
face formidable obstacles. 


Evaluation Process 


In view of those obstacles, an attempt was 
made to evaluate progress by a method de- 
scribed in detail elsewhere (7). In brief, it 
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measures success with intermediate objectives 
that are importantly related to long-range 
objectives. 

The short time available for planning im- 
posed certain limitations on the evaluation. No 
evaluation of the long-range objectives was at- 
tempted even though certain of these might 
have been closer to realization than certain in- 
termediate objectives; neither was there an at- 
tempt to measure the success of the fair in 
improving working relationships among the 
local health agencies, a result that seemed im- 
plicit in the production of the fair. 

Accordingly, the executive committee agreed 
that evaluation would be confined to the follow- 
ing intermediate objectives: 

1. For long-range objective 5, noted above, 
the intermediate objective was to foster partici- 
pation in the health tests planned for the fair. 

2. For long-range objective c, the interme- 
diate objective was to increase knowledge of 
community health services. 

To evaluate success with these objectives, we 
interviewed persons entering and leaving the 
fair. Those interviewed on entering were not 
interviewed on leaving. Differences in knowl- 
edge between the two groups could be at- 
tributed to experience with the health fair. 
Through open-end questions, respondents 
would have an opportunity to discuss their im- 
pressions of the fair. In all, 215 adults were 
questioned on entrance and 202 on departure. 
The interviews, conducted by volunteers, stu- 
dents from Temple University, lasted 5 to 15 
minutes. 

The following summary lists the main points 
in the evaluation : 

1. Nearly half (48 percent) of the fair visi- 
tors took at least 1 health test, and a fourth 
took 2 or more. No person took more than 4 
tests. 

2. In general, more men, more younger peo- 
ple, and more highly educated people visited 
the fair than would be expected on a purely 
random basis. Less well-educated people, 
older people, and, to some extent, women did 
not attend the fair in proportion to their num- 
bers in the local population. 

3. Evaluation of the fair objectives makes 
it clear that the long-range objectives were 
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such that the limited educational activity of 
the health fair could not reasonably be ex- 
pected to achieve them by itself. 

!. Within the limitations of the design of 
the inquiry, it could not be shown conclusively 
that the fair succeeded in increasing know]l- 
edge about local health services. 

The intermediate objectives, as stated, were 
not met in full. In view of this, the partici- 
pating agencies recognized the need for more 
realistic objectives. Agency discussion of the 
evaluation resulted in a review of individual 
and group philosophies of health education, 
a greater appreciation of the need for evaluat- 
ing other efforts at health education, and imme- 
diate plans to exploit more effectively the edu- 
cation potential of the fairs. Self-evaluation 
by the participating agencies indicated that 
most felt they had progressed toward goals. 
Some reported that use of their services in- 
creased following the fair. 


Implications for the Future 


The findings of the evaluation have many 
implications. In this context, it is less im- 
portant to ask whether 48 percent participation 
in health tests met expectations than it is to 
ask how to increase participation. Similar 
questions may be asked about the other findings. 


Are program objectives realistic and can they be 
achieved? 

Specific objectives should be agreed upon by 
all participants early in the planning stage. 
Evaluation of a program seldom can be effec- 
tive if objectives are vague. For evaluation to 
be effective, long-range objectives essential to 
initial planning must be associated with realiza- 
ble short-term objectives. This process can be 
facilitated by including persons responsible for 
the evaluation early in the discussions. 


What audience are we trying to reach? 
Identification of the desired audience should 
be made early because the entire process is 
colored by that decision. The nature of the 
Philadelphia health fair, with its wide range 
of messages, made it difficult to identify a spe- 
cific audience, although adults were more de- 
sired than youngsters. It was felt that chil- 
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dren, welcome of course, receive health educa- 
tion more effectively through schools. 

The location of the fair, in the heart of the 
city, and the means used to promote it explain 
in part the presence of relatively large numbers 
of young people, men, and visitors of relatively 
extended schooling. The fair, with its gaiety 
and hubbub, naturally attracted many visitors 
who were in the neighborhood. When asked 
how they happened to come to the fair, the 
men, the young people, and those with extended 
schooling responded much more frequently than 
others that they were motivated by seeing the 
fair itself. This supports the idea that the 
sight and sound of the fair will bring more 
visitors than advertisement in the newspapers. 
The less extensively schooled, the older adults, 
and, to a lesser degree, women, tended to stress 
newspapers and public advertising as their rea- 
son for attending the fair. This occurred de- 
spite the fact that these groups probably had 
less exposure to these forms of public communi- 
cation than the ethers. Had the fair been held 
in another part of the city, quite different 
groups might have attended. 

Findings on the nature of the audience should 
not be attributed to the single factor of lo- 
cation. In tuberculosis case-finding programs, 
participation is poorest in precisely the same 
population groups whose attendance was poor- 
est at the health fair. Hochbaum (2) suggests 
that differences in motivation also may help 
to account for the nature of the audiences. 


Do the exhibits permit rapid inspection and learn- 
ing? 

The 1955 health fair included exhibits, health 
tests, films, and health programs. Although to 
view all the exhibits, films, and programs and 
participate in all tests would undoubtedly have 
required several hours, the median amount of 
time spent at the fair was only 45 minutes, or 
only 1 minute for each of the presentations 
offered. There is no reason to believe, however, 
that an individual could not have had a satis- 
factory learning experience if he had spent the 
45 minutes in taking 2 or 3 health tests, view- 
ing a film, and seeing several exhibits. 

Exhibits that were top heavy with copy re 
ceived little attention, but displays consisting 
of only a few lines of carefully edited copy and 
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illustrated with large, clear photographs often 
attracted study. Demonstrations and other 
eye-catchers increased attendance at exhibits. 


Are the exhibits and health tests staffed by attend- 
ants qualified to provide desired information or 
make needed referrals? 

Attendants at exhibits should be well in- 
formed about the functions of their own agency, 
the purposes of the exhibit they represent, and 
the objectives of the health fair. They should 
be able also to refer inquiries to other sources 
of information. Orientation can be accom- 
plished by the agency itself and by a general 
briefing for all attendants. 

Incomplete information on the part of per- 
sons administering the health tests may have 
contributed to the failure of some fair visitors 
to identify health tests when they were ques- 
tioned on leaving the fair. One test in par- 
ticular was interpreted inadequately and re- 
sulted in undue concern over failure to attain 
an average score. 

Those giving health tests should receive short, 
intensive training to familiarize themselves 
with the purposes of the test, its limitations, 
and the exact interpretation of the results. 
Explanatory pamphlets and posters will sup- 
port the explanations by the attendant. 

Misconceptions result from failure to explain 
the health tests. 
uals confuse a test for diabetes with a test for 
Listing all tests on the pro- 
gram and posting the list in a conspicuous place 


For example, some individ- 
venereal clisease. 


will tend to relieve such confusion. 


Are presentations readily accessible? 

Exhibits, health tests, and other presenta- 
tions should be accessible to everyone. Lanes 
between rows of booths should provide for an 
unobstructed flow of traffic. If it is necessary 
to keep lines of people waiting to take tests 
and view exhibits, the lines should be arranged 
to avoid blocking other displays. Announce- 
ments over a public address system aid in di- 
recting visitors to uncrowded exhibits and tests. 


Have the programs had careful planning? 


In general, the main objective of health fair 
programs is to motivate good health practices. 
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One method of developing a program is to plan 
with agencies contributing to the chosen theme. 
Each minute in a program should be planned 
to contribute to the objectives. 


The Learning Process 


Health education studies have shown that 
what people learn reflects their immediate per- 
sonal interests and concern. Simply stated, a 
hungry man notices a restaurant that a satiated 
person might overlook. In general, without 
motivation, learning does not proceed. Other 
studies have shown that the pattern or organi- 
zation of motives in people is quite individual 
and perhaps unique. 

What implications do these facts have for 
a health fair? 

In any group of people assembled at a fair, 
some will not be motivated by the subject or 
theme. Others may be strongly motivated in 
areas served by some of the material but not 
as much in others. Since patterns of motives, 
as well as learning capacities, are individual, 
each person would be expected to learn at his 
own pace and in his own direction. 

On the basis of these principles, it could be 
predicted that the amount of information 
gleaned from the wealth of material at a health 
fair would vary from person to person. Also, 
no individual would learn exactly what is 
learned by any other. A health fair cannot be 
equally successful for all participants, nor is 
it at all successful for some. 

One might maintain that moderate success 
might still be achieved with individuals who 
have a personal concern with health. This 
would be true if enough people had such con- 
cern and if the material presented were ap- 
propriate. Preliminary explorations, however, 
suggest that relatively few people have concerns 
that they identify with the need to improve 
health practices. Of course, the health worker 
knows that a person’s health status strongly in- 
fluences his ability to function and obtain what 
he wants, but most people either do not know 
this or behave as if they do not know, with 
gross indifference to their health. 

These problems pose a difficult question for 
health educators. How can we help people 
improve health practices when they do not be- 
lieve they have health needs? 








In general, it appears necessary to plan 
health programs in such a way that the unique 
needs or motives of each individual can be 
served insofar as possible. Efforts should be 
made to tie in with whatever personal needs 
the individual believes he has. Program de- 
velopment must be based on valid information 
about the concerns of persons whose cooperation 
is sought. Health consultation by a_well- 
informed staff at the fair booths offers the pos- 
sibility of uncovering some of these needs, and, 
at least partially, of meeting them. 


Theory Into Practice 


Theories developed from the 1955 evaluation 
became practice in 1956, when the third annual 
health fair was held October 12-13 and 15-18 
in Reyburn Plaza. The evaluation had pro- 
vided definite guidelines for presenting exhibits 
and tests. As a result visitors were given a 
better opportunity to learn about personal and 
community ivalth, and the services of health 
and welfare agencies. 

More realistic short-term objectives were de- 
veloped along with suggestions to participants 
for achieving them. 

Store window posters and mass distribution 
of fliers were not used to promote the fair be- 
cause the evaluation had shown them to be of 
limited value in attracting an audience. 

A subcommittee on volunteer training was 
organized to assure that attendants at the 
booths were better informed about the health 
tests, the exhibits, the fair in general, and their 
own agency in particular. 

On the recommendation of the volunteer 
training committee, each agency provided de- 
scriptive material on its services for the use of 
persons staffing the booths and a list of com- 
munity resources to assist them in making 
referrals. 

The cancer society, the department. of public 
health, and many of the other agencies met 
with the staff members and volunteers who were 
to man their health tests and exhibits. 

These meetings provided facts about the fair 
sponsors: background, history, functions, and 
purposes; why the particular agency was tak- 
ing part; its relationship to other agencies; and 
the value of health consultation. 
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Organizations presenting health tests ex- 
plained to their staff members the purposes and 
limitations of the tests, how those examined 
would learn of the results, and where tests are 
available regularly. 

Because the evaluation had pointed up the 
need, special efforts were made to improve in- 
terpretation to those examined of results of 
the tests. 

Mimeographed sheets, listing the purpose of 
the particular test, what constitutes a normal 
result, and the mechanics of followup, were dis- 
tributed at the fair. 

A sign posted near the clinitron, the device 
for testing sugar content of blood, explained 
that a blue color in the test sample meant a nor- 
mal condition and that a colorless sample indi- 
cated possible diabetes. In this way, people 
viewing the operation of the clinitron could 
watch the progress and final result of a test. 
The use of leaflets and signs in front of booths 
reduced anxiety about test results and gratified 
curiosity. 

Spot checks at the 1956 fair revealed that per- 
sons staffing the booths were better informed 
about exhibits, tests, and agency and health fair 
purposes than in the preceding year. 


Summary and Conclusions 


To summarize the Philadelphia experience 
with three health fairs, we would say that in 
planning a health fair or any other health edu- 
cation activity it is necessary to set realizable 
short-term objectives as well as long-range ob- 
jectives. The attainment of these will provide 
encouragement to participating groups. Per- 
sons responsible for evaluation should be in- 
cluded as early as possible in program planning. 
By making evaluation results available to all 
concerned—in Philadelphia these were the 
sponsoring and participating agencies—pro- 
grams in the future can be improved. 

The location of the fair greatly determines 
who willattend. Fairs should use proved tech- 
niques for attracting an audience and motivat 
ing it to positive steps. Careful instruction is 
essential for those who are to give the health 
tests and explain exhibits to visitors. 

A health fair may be viewed as a project 
which is linked with other community health 
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activities. Additional critical evaluation may 
give information about the value of health fairs 
to a community, their priority in health eduea- 
tion, and their opportunities for providing in- 
dividual consultation. Although their value 
in building relationships and improving co- 
operation among community agencies seems evi- 
dent, their educational values for the public 
are not certain. 

Through further research, it may be possible 


to determine the educational potential of the 
health fair and discover effective ways of realiz- 
ing such potential. 
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Research and Training 
Grants and Awards of the 
Public Health Service 


Information Statement 


PHS Publication No. 415. 
October 1956. 


Revised, 


29 pages. 


Included in this revised brochure 
are several new programs initiated 
subsequent to July 1956, such as 
health research facilities, senior re- 
Search fellowships, and mental 
health career teacher grants. It has, 
in addition, information on research 
grants, field investigation grants, 
career investigation grants, research 
fellowships, traineeships, and train- 
ing grants. 

The booklet describes liberalized 
policy governing the budgeting of 
funds and the use of unexpended 
funds in approved grants, and re- 
flects the increase in stipends under 
the traineeship and research fellow- 
ship programs. 


The Public Health Service 
in Occupational Health 


PHS Publication No. 490. 1956. 
i6 pages; illustrated. 20 cents. 


This booklet describes the work of 
the Public Health Service in its 40 
years of research in occupational 
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health hazards. Photographs depict 
various phases of program oper- 
ation, and the narrative material is 
intended for a general rather than a 
specialized audience. 

The publication points out that, 
while great strides have been made 
in eliminating occupational disease 
in the past century, new hazards are 
posed by materials and processes 
being constantly introduced by a 
dynamic technology. 

Occupational Health Program ac- 
tivities now encompass research and 
field studies, promotion of preventive 
health services in industry, and 
training and consultation services, 
all directed toward achievement of 
greater health protection for the 
production force of the Nation. 


Citizen Participation in 
Public Welfare Programs 


Supplementary Services 
by Volunteers 


Social Security Administration. By 
Evalyn G. Weller and Elizabeth B. 
Kilborne. 1956. 46 pages. 20 cents. 


Addressed to the staffs of State and 
local welfare agencies, this booklet 
aims to encourage agency personnel 
to provide more opportunities for 
citizen participation in community 
service. 


The publication discusses supple- 
mentary services and offers sugges- 
tions for developing volunteer serv- 
ices and for the orientation, training, 
and supervision of citizen volunteers. 

Other social interested 
in initiating or extending volunteer 
services will also find the discussion 
helpful. 


agencies 


National Library 
of Medicine 


PHS Publication No. 507. 11 pages. 

Services of the National Library 
of Medicine, formerly the Armed 
Forces Medical Library, are listed 
in this folder. Included are library 
hours; loan procedures; and photo- 
duplication, reference, translation, 
history of medicine, art section, and 
publication services. 





This section carries announcements of 
all new Public Health Service publica- 
tions and of selected new publications on 
health topics prepared by other Federal 
Government agencies. 

Publications for which prices are quoted 
are for sale by the Superintendent of Docu- 
ments, U. S. Government Printing Office, 
Washington 25, D. C. Orders should be 
accompanied by cash, check, or money 
order and should fully identify the publi- 
cation. Public Health Service publications 
which do not carry price quotations, as 
well as single sample copies of those for 
which prices are shown, can be obtained 
without charge from the Public Inquiries 
Branch, Public Health Service, Washington 
25, D. C. 

The Public Health Service does not sup- 
ply publications issued by other agencies. 
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Lite Experience of Caneer Patients 


in Tennessee Tumor Clinics 


By SARA LOU HATCHER, M.A. 


STUDY of patients admitted to cancer 
A clinics in Tennessee was begun by the 
Tennessee Department of Public Health in 
1947. The purpose was to study the life ex- 
perience of these patients according to type, 
site, and extent of the malignant neoplasms 
and other variables such as sex and age. 

For the collection of data, the clinics com- 
plete a summary record for every patient ad- 
mitted for the first time with a malignant 
neoplasm and send the record to the Tennessee 
Department of Public Health. The upper half 
of the record has identifying data, classification 
of the findings by type, site, and extent, and a 
summary of the treatment. The lower half 
provides space for recording the status of the 
patient at yearly intervals after diagnosis. For 
information regarding status of patients (liv- 
ing or dead), the clinic is queried at yearly in- 
tervals after diagnosis. If the clinic is unable 
to give the status of the patient, a query is sent 
to the health department in the county where 
the patient isa resident. Also, data regarding 
cause of death are obtained from death cer- 
tificates and are entered at the bottom of the 
record. 

Followup data are available for 5 years for 
patients admitted to the participating clinics 
in 1947, 1948, and 1949. The factors con- 
sidered in this discussion are the site and extent 





Miss Hatcher, a senior statistician in the Tennessee 
Department of Public Health, presented this paper 
at the meeting of the Southern Branch of the 
American Public Health Association in Tulsa, Okla., 


in April 1956. 
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of the malignant neoplasms and the race of 
the patient. It is realized that other factors, 
such as age and sex, may influence the prob- 
ability of death from cancer, and plans are 
in progress to include these in a more extensive 
report. 

There were 2,476 patients with malignant 
neoplasms admitted to the clinies during the 3 
years 1947, 1948, and 1949. Of these, 1,645 (ap- 
proximately two-thirds) were white, and 831 
(one-third) were Negro patients. The distribu- 
tion of the patients according to the site of the 
cancer is shown in table 1 and figure 1. Cancer 
of the skin and female genital organs accounted 
for more admissions than any other site, with 
approximately one-fourth of all admissions for 
each. Other sites in order of frequency were 
breast, buccal cavity and digestive organs, male 
genital organs, and respiratory system. Cancer 
of all sites for which less than 75 persons were 
admitted were included in the “other” group. 
This group includes cancers of the urinary sys- 
tem, brain, bone, lymphatic system, and so 
forth. 

The percentages by site vary according to 
race (table 1, fig. 2). The two most common 
cancer sites for the white patients were the skin 
and female genital organs. For the Negroes 
they were the female genital organs and breast. 
Nearly two-fifths (38.2 percent) of the white 
admissions were for cancer of the skin while 
only 2.9 percent of the Negro patients admitted 
had skin cancer. About 41 percent of the Ne 
groes had cancer of the female genital organs 
compared with 17.4 percent of the white 
patients. 
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Table 1. Number and percentage of patients with malignant neoplasms, according to site, by race, 
Tennessee tumor clinics, 1947—49 


Total White Negro 
Site ee ee eee 
Number | Percent Number Percent Number Percent 

Total | 2, 476 99. 9 1, 645 100. 1 831 100. 1 
Buceal cavity__-_ 199 | 8. 0 159 9. 7 10 4.8 
Digestive organs - 199 8. 0 | 17 : 82 9.9 
Respiratory system__- 82 | 3.3 67 1. | 15 1.8 
OS Sa 309 12. 5 151 9, 2 158 19. 0 
Female genital organs__ 624 25. 2 287 iz. 4 337 10. 6 
Male genital organs _ — ~~ 103 4.2 54 3.3 19 5.9 
Skin_ ener : 652 | 26. 3 628 38. 2 24 2.9 
Other 7 sini ee 308 | 12. 4 182 it. 3 126 15. 2 
Percentage distributions by site fora broader Figure 2. Percentage of cancer cases admitted 
group of patients are available for two other to tumor clinics, by site and race, Tennessee, 


southern areas for recent years, Atlanta, Ga., 1947-49. 
1947 (7), and Birmingham, Ala., 1948 (2). 
The Atlanta and Birmingham studies include 
cancer patients seen, diagnosed, treated, or 


Buccal 


REE Whire 
Negro 


z e a nae Digestive 
under observation by hospitals, clinics, and 


physicians while the Tennessee cases are made 
up entirely of clinic patients. Although not 
strictly comparable, the data for the three 
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studies are offered in table 2 and figure 3. 
As would be expected, the percentage dis- 
tributions by site seem about the same for the 
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to tumor clinics, by site, Tennessee, 1947-49. 
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Atlanta and Birmingham areas, but they differ 
from those for Tennessee. A Jarger proportion 
of the patients admitted to the Tennessee clinics 
had cancer of the buccal cavity, breast, and 
female genital organs. The percentage with 


Breast 


cancer of the digestive organs was about one- 
half that of the Atlanta and Birmingham areas. 
The percentages were approximately the same 
for the respiratory system, male genital organs, 
and skin. One-fourth of the cancers in each 
of these three areas were of the skin. 


Skin 


Other 


L l L 





0 10 20 30 In general, it seems that the clinic patients in 
Percent Tennessee sought medical aid more often for 
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cancer of the so-called accessible sites while 
the broader groups of patients in Atlanta and 
Birmingham were seen for the inaccessible sites 


as well. 


Extent of Lesions 

It is of interest to know the percentage dis- 
tribution of the patients admitted to the Ten- 
nessee clinics according to the extent of their 
lesions (table 3 and fig. 4). Of the 2,476 pa- 
tients, 600 (24.2 percent) were stated to have 
localized lesions; 719 (29.0 percent) were 
stated to have regional involvement; and 435 
(17.6 percent) were thought to have remote 
metastasis at the time of admission. The ex- 
tent was not classified for 722 (29.2 percent) 
of the lesions. The following discussion of ex- 
tent relates to the 1,754 patients for whom ex- 
tent was stated. 

As would be expected, cancer of the inacces- 
sible sites was generally discovered late. Re- 
mote metastasis was more often present on 
admission for cancer of the digestive and re- 
spiratory systems than for any other site. The 
percentage of breast cancer with remote metas- 
tasis was relatively small, but more than 60 
percent in both races had regional involvement. 
The distribution of cancer of the breast ac- 
cording to extent was the same for both white 
and Negro patients. This was also true for 
cancer of the female genital organs. For 
malignant neoplasms of the buccal cavity, di- 


Table 2. Percentage of patients with malignant 
neoplasms, by site, participating clinics in Ten- 
nessee, 1947—49, Atlanta, Ga., area, 1947, 
and Birmingham, Ala., area, 1948 


| 
Site Tennes- | Atlanta !| Birming- 


see | | ham 2 

Total. —-_- 99. 9 100. 0 99, 9 
Buccal cavity ------- 8. 0 37 | 1. J 
Digestive organs_ _ - - 8. 0 | 17. 8 iz. 7 
Respiratory system - - 3. 3 | S@ | . 2 
OS ee ee : 12.5 10. 3 | 9. 0 
Female genital organs. -- 25. 2 16. 3 15. 5 
Male = al organs_- 4,2 5. 9 3.8 
Skin- 5 26. 3 26. 0 26. 7 
Other... ee 12. 4 5.3 17.9 

‘Source: Reference 1. 


* Source: Reference 2. 
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Figure 3. Percentage of cancer cases, by site, 
Tennessee tumor clinics, 1947-49, Atlanta, 
Ga., 1947, and Birmingham, Ala., 1948. 
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gestive organs, respiratory system, and male 
genital organs, the percentage with remote 
metastasis was somewhat greater for Negro 
than for white patients. 

In only a small proportion was there remote 
metastasis of the skin lesions on admission. 
However, the proportion of Negroes with re- 
gional involvement was much larger than for 
white patients. More than three-fourths (78.8 
percent) of the malignant neoplasms of the 
skin in white patients were localized compared 
with 40 percent in Negroes. 

Since such a large percentage of the white 
patients had skin cancer and most of these 
lesions were localized, the data excluding skin 
sites are given in table 3 and figure 5. ‘When 
skin cancer is excluded, the percentages of the 
lesions in each extent group are practically 
the same for the white and Negro patients. 
These percentages are as follows: Approxi- 
mately 20 percent for each race were localized; 
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nearly 50 percent had regional involvement; 
and in approximately 30 percent remote metas- 
tasis was present. 


Probability of Death 


The preceding discussion has dealt with the 
characteristics of the cases admitted. The 
remainder of this paper will be concerned with 
the probability of survival or death of these 


patients according to site and extent of the 
malignant neoplasms at the time of admission 
and the race of the patient. 

The rates for probability of death have been 
obtained by the adaptation of life table methods 
used for tuberculosis patients (3) and recom- 
mended by Berkson (4) for survival and death 
rates of cancer patients. By this method each 
person whose status is known is considered as 
being at risk of death for the year of observa- 


Number and percentage of white and Negro patients with malignant neoplasms, according 


to site, by known extent, Tennessee tumor clinics, 1947—49 


Table 3. 
Total 
Site ee __ 
Number | Percent 
White 
Total 1, 133 99. 9 
Buccal cavity -_- - - z 115 100. 0 
Digestive organs__ - _ ~~ —_ 88 100. 0 
Respiratory system_- ; ‘ 55 100. 0 
ES aA mesitia 126 100. 0 
Female genital organs__ : 221 100. 0 
Male genital organs -_ et ius 17 100. 0 
a . 396 100. 0 
Other_-—_—_- wars as 85 100. 0 
Excluding skin ‘ eaaroe-ticeanaad 737 100. 1 
Negro 
Total ; : ee 621 | 100.0 
Buccal cavity_.__.__._--- easeromucal 28 100. 0 
Digestive organs_-__ _ - '— 62 100. 0 
Respiratory system_____.__.____- 12 99. 9 
ES re a ees , 142 100. 0 
Female genital organs__--_- on 250 | 100.0 
Male genital organs___-___- wirarasahey 38 | 100.0 
SE ee ere eee oe 20 100. 0 
SN oe Dae - — 69 99.9 
Excluding skin_-- a 601 100. 0 


| Number Percent | Number Percet 


Regional in- Remote metas- 
volvement tasis 


Localized 


t | Number! Percent 


176 12.0 $22 37.2 235 20. 7 
3 37. 4 19 12. 6 23 20. 0 
17 19.3 38 13. 2 33 37.5 
14 25. 5 19 34. 5 22 10. 0 
20 15. 9 80 63. 5 26 20. 6 
30 13. 6 115 52. 0 76 34. 4 
11 23. 4 21 14.7 15 31.9 
312 78.8 70 17. 7 14 3. § 
29 34. 1 30 35. 3 26 30. 6 
164 22. 3 352 17.8 221 30. 0 
124 20. 0 297 47.8 200 32.2 
6 21.4 14 50. 0 8 28. 6 
6 9. 7 19 30. 6 37 59. 7 
l 8. 3 4 33. 3 7 58. 3 
22 15.5 93 65. 5 27 19.0 
51 20. 4 118 7.3 81 32. 4 
+] 33. 7 13 34. 2 16 $2. 1 
40. 0 9 15. O 3 15. 0 

21 30. 4 27 39. 1 21 30 
116 19. 3 288 17.9 197 32.8 


Percentage of patients with malignant neoplasms dying during first 5 years of observation, 


by site, Tennessee tumor clinics 


Table 4. 
Site First year 
Wisc entadatcennwawne® aii 33. 4 
Buccal cavity __ _- ' nina 36. 5 
Digestive organs___- Signo ke oe 64. 5 
Respiratory system_ _- : eons 65. 4 
Breast ___. . ; 29. 2 
Female genital organs = . 36. 0 
Male genital organs_ ae 31.4 
See : ‘ ee 10. 8 
Other... ... 49) 
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First 2 years First 3 years First 4 years First 5 years 


15. 9 53. 8 58. 7 62. 4 
51.5 57. 4 61.9 65 
74. 7 79. 3 83. 9 85. 9 
73. 1 75. 7 79. 5 SO, 
15. 2 95. 4 62. 9 66. 5 
51. 4 58. 7 63. 2 66. 5 
45. 3 55. 5 63. 3 69. 5 
19. 9 26. 4 31.6 36. 6 
62. 4 4m @ 77.3 80. 1 
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Figure 4. Percentage of cancer cases admitted 
to tumor clinics, according to site, by race and 
extent, Tennessee, 1947-49. 
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tion. Each of the persons with unknown status 
is counted as being exposed to one-half year of 
experience since it is probable that some have 
died and others have survived. The status of 
92.2 percent of 2,476 patients admitted to the 
clinics was known at the end of 5 years. Thus, 
7.8 percent of the patients were lost because of 
unknown status. 

Nearly two-thirds (62.4 percent) of all pa- 
tients admitted were dead by the end of 5 years 
of observation. The percentages vary accord- 
ing to the site of the malignant neoplasm (table 
(4 and fig. 6). 

The highest mortality followed cancer of the 
digestive organs, with 85.9 percent of the pa- 
tients dead within the first 5 years. For the 
respiratory system, 80.9 percent of the patients 
died during the 5 years. Next in order were 
cancer of the male genital organs (69.5 percent 
dead), breast and female genital organs, with 
66.5 percent of patients with cancer of each 
site dying, and cancer of the buccal cavity, for 
which the mortality was 65.4 percent. The 
probability of dying with cancer of the skin 
during the 5 years was only 36.6 percent. 
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How is the mortality for these sites distrib- 
uted over the 5 years? Approximately two- 
thirds of those with cancer of the digestive or- 
gans or respiratory system died during the first 
year of observation. It may be remembered 
that a relatively large percentage of the pa- 
tients with cancer of these two sites had remote 
metastasis on admission. As will be shown 
later, most of the patients with such extensive 
involvement died during the first year. For 
patients with cancer of the digestive organs 
and respiratory system, the percentage dying 
the first year was as high as the percentage at 
the end of 5 years for patients with cancer of 
the buccal cavity, breast, female genital organs, 
and male genital organs. The increase in mor- 


Figure 5. Percentage of cancer cases (exclud- 
ing skin) admitted to tumor clinics, by extent 
of lesion and race, Tennessee, 1947—49. 
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Figure 6. Mortality of cancer patients admitted 
to tumor clinics, by site and years of observa- 
tion, Tennessee, 1947—49. 
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Figure 7. Mortality of cancer patients admitted 
to tumor clinics, by site, during 5 years of ob- 
servation, Tennessee, 1947—49. 
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tality for sites other than digestive and respira- 
tory systems was more gradual (table 4, fig. 7). 
When the cumulative percentages by years are 
shown graphically the lines for buccal cavity, 
breast, female genital organs, and male genital 
organs almost coincide. Approximately one- 
third of those with cancer of either of these four 
sites died during the first year of observation 
with the remainder of the deaths occurring dur- 
the next 4 years. The mortality of those with 
malignant skin neoplasms was much lower, with 
10.8 percent dead within the first year and in- 
creasing until 36.6 percent had died by the end 
of the 5 years of observation. Figure 7 points 
out that mortality was highest for the inac- 
cessible sites, next highest for the partially ac- 


cessible sites, and lowest for the accessible site 
of skin. 

How does extent of the lesion affect these 
rates? This can be seen for white and Negro 
patients in table 5 and figure 8. If remote 
metastasis was present at the time of clinic ad- 
mission, the mortality was the same for the two 
groups; approximately three-fourths of all 
were dead at the end of the first year and by the 
end of 5 years more than 90 percent were dead. 
When there was regional involvement, approxi- 
mately 30 percent of the white patients and 
40 percent of the Negroes were dead by the end 
of the first year. Two-thirds (66.3 percent) 
of the white patients and three-fourths (76.2 


Figure 8. Mortality of cancer patients (exclud- 
ing skin) admitted to tumor clinics by extent of 
lesion and race, during 5 years of observation, 
Tennessee, 1947—49. 
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Table 5. Percentage of patients with malignant neoplasms of sites excluding skin dying during first 
5 years of observation, by known extent and race, Tennessee tumor clinics 


Localized 
Period of observation 


Regional involvement Remote metastasis 


White | Near White Negro 





White Negro 
First year Hee one 16. 0 20. 0 31, I 10. 8 75. 7 74. 2 
First 2 years_ - 26. 5 27.9 17.9 58. 5 86. 2 87. 7 
First 3 years___. ial 33. 4 36. 0 57. 6 68. 9 90. 8 90. 0 
First 4 yvears__- Pee: $1.2 43. 6 62. 6 74. 1 94, 1 91.8 
First 5 years____- aes eee 15. 1 51. 1 66. 3 76, 2 94. 6 92.4 
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percent) of the Negro patients were dead within 
5 years after admission. As would be expected, 
mortality for those with localized lesions was 
lower for both the white and Negro patients. 
What were the causes of death for those pa- 
tients who died? The deaths were studied ac- 
cording to the cause of death as given on the 
death certificate. There were 1,497 deaths 
among the 2,476 patients admitted. The cause 
of death was definitely stated as cancer for 
nearly three-fourths (72.5 percent) of the 
deaths for both the white and Negro patients. 
It would be of interest to study these cancer 
deaths to see how many were caused by the same 
type of cancer that was diagnosed on admission 
and how many were due to another type. Per- 
haps this can be done in subsequent studies. 


Summary 


Followup data are available for 5 years for 
patients admitted to the participating cancer 
clinics in Tennessee in 1947, 1948, and 1949. 

Of the 2,476 admissions to the clinics during 
these 3 years, approximately one-fourth were 
for cancer of the female genital organs and one- 
fourth for skin cancer. Of the white patients, 
38.2 percent had skin cancer while only 2.9 per- 
cent of the Negro patients had skin cancer. 

Thirty-three percent of the patients died dur- 
ing the first year; 46 percent were dead by the 
end of the second year; 54 percent, by the end 
of the third year; 59 percent, by the end of the 
fourth year; and 62 percent were dead by the 
end of the first 5 years of observation. The 
sites with the highest mortality were the diges- 





tive organs and the respiratory system. The 
percentage dying with cancer of these sites dur- 
ing the first vear was as high as the percentage 
at the end of 5 years for patients with cancer of 
the buccal cavity, breast, female genital organs, 
and male genital organs. 

More than 90 percent of both white and 
Negro patients with remote metastasis at time 
of admission to the clinic died within the first 
5 years. Two-thirds of the white patients and 
three-fourths of the Negro patients with 
regional involvement on admission were dead 
within 5 years. Mortality among those with lo- 
calized lesions was lower for both white and 
Negro patients. 

ees 
Detailed data on the survival status of the clinic 
patients and the method used in calculating the 
probability of their survival or death can be 
obtained in mimeograph form from the author. 
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Cardiovascular Disease Abstracts 


A new publication devoted to abstracts in the cardiovascular disease 
field is being issued in 1957 by the Excerpta Medica Foundation with 
the support of the National Heart Institute, Public Health Service. 
The first volume, containing approximately 800 pages, will cover the 


world’s medical literature. 


Among subjects covered in separate chapters, in addition to the basic . 
medical sciences, will be diseases of the pericardium, myocardium, and 
epicardium; rheumatic fever; congenital cardiovascular disease and 
pulmonary circulation ; hypertension, peripheral vascular disease, hy- 
pothermia, artificial circulation, and special problems of the heart 


patient; and rehabilitation. 
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, To feed homeless and displaced people following a disaster or a 
possible nuclear attack upon this country requires advance planning. 
: Radioactivity from fallout might further complicate emergency 
feeding following a disaster. 
, Emergency Feeding 
l 
By ROY E. BUTLER, M.D. 
. HE LATEST assumptions of the Federal riods. Regions near critical target areas in 
‘ Civil Defense Administration envisage the this country might be deluged by displaced 
possibility of attack with thermonuclear weap- thousands to be fed and housed under relatively 
ons on many major cities in this country. The primitive conditions. The salvage of food 
destruction of cities which are critical target from areas contaminated by radioactive dust or 
in areas would preclude adaptation of civil de- water would pose hazards that might be multi- 
- fense methods used in Europe in limited and __ plied several times by the concomitant use of 
" localized bombings of the Second World War. chemical and biological warfare agents. Sani- 
of At that time Britons found that a bombed tary water supply, sewage and waste disposal, 
ty out worker was helped to get on with the job and food preparation would be difficult to pro- 
n, if he had a cup of teaand cakes. On being noti- vide in such an event. 
2. fied of a bombing incident, the Queen’s Messen- The handling of some of these problems is 
% gers, staffed by members of the Women’s Vol- described in “Emergency Mass Feeding—In- 
untary Service, proceeded to the site with food- structor Course,” a publication developed by the 
28. equipped vans and carried out emergency feed- Department of Defense and the Federal Civil 
he ing operations. The warm meals served to Defense Administration (7). 
nd bolster morale. Cash with which to buy food Those feeding evacuees immediately after at- 
i or restaurant meals, an attempt to restore nor- tack would have to improvise ways of prepar- 
mal food channels, and the provision of a small ing available food. The need to appease hun- 
amount of food without particular regard to —_ ger would take priority over attempts to pre- 
nutrient content were the usual methods of feed- vent disease, to vary diet for different age 
ing the homeless. Mass feeding usually was groups or conditions, or to balance the nutrient 
limited to a day or two. content of emergency menus. It may be impos- 
The dislocation of populations surviving or _ sible to satisfy traditional food patterns. 
anticipating urban disaster would necessitate 
mass feeding on a huge scale for protracted pe- Pediaesd and tate Qoeneeutien 
Dr. Butler is assistant chief of Health Emergency Ever since its establishment in January 1951, 
Planning in the Office of the Surgeon General, the Federal Civil Defense Administration has 
Public Health Service. This paper is based on a been helping States prepare for a war emer- 
talk delivered October 12, 1956, at the annual meet- gency. Inthe event of a general attack, FCDA 
ing of the West Virginia State Nutrition Council, would direct all Federal activities concerned 
Keyser, W. Va. with the saving of life and the relief of suffer- 
orts Vol. 72, No. 4, April 1957 5S 

















Salvation Army canteen provides ample helpings of cold ham and hot lima beans to the hungry and 
homeless during a flood disaster. 


ing. Some States and local communities have 
their own programs for training civil defense 
workers. Each should have a plan for stock- 
piling food and medical stipplies. 

FCDA has placed responsibility for emer- 
gency feeding in its Welfare Office. This or- 
ganizational pattern has been repeated in State 
civil defense organizations, where similar re- 
sponsibility is centered in the welfare and pub- 
lic assistance programs. However, by FCDA- 
delegated authority, the Department of Agri- 
culture has Federal responsibility for main- 
taining adequate emergency food supplies for 
target and support areas. 

In discussing the problem of food supply in 
a national emergency, Federal Civil Defense 
Administrator Val Peterson made the follow- 
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ing statement to the House Agriculture Com- 
mittee on March 7, 1956 (2): 

“Tn the first phase of an emergency, the prob- 
lem may be less one oi the reserve stocks of 
food than one of distribution. 

“After the first few days or weeks of an at- 
tack, however, when processed food stocks have 
been depleted, then raw materials must be proc- 
essed and placed in the distribution system. 

“The question of how quickly the processed 
foods will be used up will, of course, depend 
upon the number of persons surviving tp con- 
sume the food, the total amount of food, and 
the availability of transportation to distribute 
the food where it is needed. 

“The Department of Agriculture is studying 
the problem of the amount of processed food 
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normally carried in the home, in the retail store, 
in wholesale houses, and in the processing 
plants. They are attempting to determine what 
percentage of the normal supply would prob- 
ably be lost in a nuclear attack, in order to de- 
termine whether processed foodstuffs should be 
stockpiled to meet essential demands until food 
processing can again fill the demand. I feel 
confident that if their studies reveal serious 
shortages of particular foodstuffs, they will rec- 
ommend that adequate stockpiles be formed. 

“In this regard the Federal Civil Defense 
Administration has recommended that all 
households have a 7-day supply of food on 
hand.” 


Nutrition Planning 


Although local distribution of food and emer- 
gency feeding operations are a welfare respon- 
sibility, it is expected that the health organiza- 
tion will supervise sanitation procedures 
relating to emergency food preparation and 
waste disposal. In addition, FCDA in the 
manual entitled “United States Civil Defense— 
Health Services and Special Weapons Defense” 
has recommended specific responsibilities for 
the health services in the field of nutrition (2). 

The health and welfare services must coop- 
erate in providing a nutritionally adequate sup- 
ply of food for emergency feeding. To achieve 
this purpose, the welfare service should have a 
qualified nutritionist on its staff, the health de- 
partment should include a nutrition service, 
and each program should be fully informed of 
the other’s progress. The nutrition program of 
the health department should be directed by a 
qualified medical nutritionist who will advise 
on the suitability of the dietary planned for the 
local population. 

With food shortages and conflict of needs and 
priorities, wise allocation of food supplies will 
be part of the price of survival. 

How many calories must be supplied each 
individual cannot be specified. That will de- 
pend on the supplies of food and the activities 
and size of the population, but the supply should 
support life, the capacity to work, and morale. 
Periodic physical surveys of the population 
may be necessary to determine nutritional status 
and to justify and guide rationing policies. 
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Various recommendations have been made to 
guide families as to maintaining standby food 
supplies for emergency use. It has been as- 
sumed that households ordinarily would have 
2 or 3 days’ supply of food on hand. 

The Federal Civil Defense Administration 
recommended a 7-day supply for the individual 
home after it became apparent in 1954 that 
thermonuclear weapons would produce con- 
siderable fallout. Dangerous radioactivity 
after an attack will keep people inside shelter 
for 7 to 10 days or more. When surviving 
homes are opened to shelter the homeless, the 
supply of food and water also will have to 
accommodate additional numbers. 

In the preparation and distribution of food 
for large groups, observance of good sanitation 
practices will be difficult under emergency con- 
ditions. New or unfamiliar strains of bac- 
teria may lead to outbreaks of diarrheal dis- 
ease. Families may resist attempts at separa- 
tion, and not merely because they like to eat 
together or because they are accustomed to 
their own ways of cooking and seasoning. 

If mass feeding is necessary for only a few 
days, the problems cited will be relatively un- 
important, but with extended periods of feed- 
ing homeless populations, for weeks or months, 
the problems may lead to trouble if not a com- 
plete breakdown of the operation. The pros- 
pect of feeding thousands or millions of home- 
less families emphasizes the value of adequate 
planning and efficient organization to proceed 
with any semblance of order. 


Belsen Experience 

Emergency feeding for the extremely mal- 
nourished or starving should receive some com- 
ment. 

The use of protein hydrolysates to rehabili- 
tate starving prisoners after the surrender of 
Germany in World War II has evoked con- 
siderable interest. Protein hydrolysates are 
mixtures of amino acids prepared by splitting 
a protein with acid, alkali, or enzyme. Several 
organizations in this country produced these 
substances for oral and intravenous use. 

I well remember a news conference in London 
in May 1945, at which a British nutritionist 
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A classroom in a school, serving as an emergency relief center, is used for storing food and other 
supplies distributed to flood victims. 


described his experience at Belsen after libera- 
tion of the concentration camp. 

The prisoners fought madly against attempts 
to administer intravenous injections of protein 
hydrolysate material because they were con- 
vinced that the needles contained gasoline, in- 
fectious agents, or other toxic substances. They 
strongly resisted all efforts to make them take 
the protein compound by mouth. Forced feed- 
ing in quantities to meet metabolic require- 
ments was similarly unsuccessful. Much more 
success was achieved with milk, eggs, sugar, 
and other familiar articles of food. 

We cannot expect starving people to be 
rational. 

Under the circumstances related, prisoners of 
professional status, physicians and nurses in- 
cluded, could not be entrusted with the care and 
feeding of other prisoners. Apparently their 
harrowing experiences and physical and mental 
condition affected their ethical and professional 
standards. 

We hope that never again will such a degree 
of malnutrition be encountered. 


Voluntary Agency Feeding Programs 


The value of adequate planning and organi- 
zation has long been recognized by the Ameri- 
‘an National Red Cross, which has had ex- 
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tensive experience with meeting the emergency 
needs of disaster victims. Each local chapter 
has a food committee whose members are se- 
lected from dietitians, nutritionists, home econ- 
omists, wholesale grocers, and managers of 
school lunchrooms, restaurants, and hotels. 

An agreement, dated February 6, 1953, be- 
tween the Red Cross and the Federal Civil De- 
fense Administration provides for cooperative 
assistance in disasters other than those induced 
by enemy attack. Undoubtedly, to relieve a 
national disaster, the Red Cross would con- 
tribute to the full extent of its capacity. Like- 
wise, the experience of the Salvation Army and 
the school lunch groups with mass feeding will 
surely be applied. 


West Virginia Program 


A good example of planning and organiza- 
tion by a State is found in West Virginia. 

The civil defense program of West Virginia 
features the assignment of separate disaster 
functions to each of the State departments. 
The welfare functions of civil defense are cen- 
tered in the West Virginia State Department 
of Public Assistance. Emergency welfare 
services are defined in the State plan as feed- 
ing kitchens, reception centers, and registration 
of disaster victims. No funds for civil de- 
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fense have been appropriated to the depart- 
ment, nor are there any budgetary provisions 
whereby additional personnel can be employed 
for the purpose. 

According to the plan, the State director of 
public assistance will function as the civil de- 
fense chief for the division of welfare and will 
designate the department’s nine administra- 
tive districts as areas in the civil defense pro- 
gram. One of the larger cities or towns is 
the headquarters and center of operation. The 
districts cover 55 counties. 

In each area, the present district administra- 
tor of the department is the area chief for his 
district, and in each county, the county director 
is the county chief. 

The department’s workers, in their respective 
counties, will coordinate welfare needs with 
the county courts, county enforcement authori- 
ties, and the Community Chest, Salvation 
Army, Red Cross, and other voluntary agencies. 
All will function under the command of the 
county director for civil defense. 

In the last few paragraphs, I have para- 
phrased portions of the annual report of the 
West Virginia State Department of Public As- 
sistance for the fiscal period July 1, 1954, to 
June 30, 1955 (4). Now to quote directly: 

“Fortunately the department of public assis- 
tance in West Virginia operates a division 
known as the Division of Commodity Distribu- 
tion. Its program requires warehouses, the use 
of sidings, and trucks throughout the State. 
The department plans to develop that division, 
from that nucleus, into a wide range of volun- 
teer services with trucks, cars, or whatever else 
is required in bombing emergencies to operate 
from the various sidings or warehouses which 
have been set up for the purpose of delivering 
foods and any other government-donated ma- 
terials to the points of disaster.” 

In addition, I might add, the West Virginia 
Division of Commodity Distribution will have 
the responsibility of procuring food and goods 
from neighboring States. Formal agreements 
for the purpose have been negotiated by the 
West Virginia Department of Civil Defense. 

The report (4) of the division of commodity 
distribution for the fiscal year 1955 indicates 
the magnitude of its normal operations. Dur- 
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ing the year the division provided commodi- 
ties to 250,000 public assistance clients, served 
11,961 persons in 84 State and private institu- 
tions, 13,209 children in summer camps, and 
163,064 children through the school lunch pro- 
gram. Under disaster relief 2,500 persons re- 
ceived food. 

The figures in the following list illustrate 7 
different food items from a group of 19 dis- 
tributed by the division in varying amounts 
over the same year (4). This is a partial in- 
dication of the experience one State depart- 
ment of public assistance has had in warehous- 
ing and distributing foods and of its ability to 
carry on this mission in a national emergency. 


Pounds 

ee .. 6, 836, 800 
Beet and gravy, canned................<.<. 760, 005 
oe A a 
Cheese, processed___ ~~ Pe ee 
pane, Green, Seeceed....................5 © ee 
Bice, milied.......... AE aa 
Shortening —_ 4, 353, 768 
Total___- . 32, 248, 001 


NRC Suggestions 


Immediately bearing on this whole problem 
and summarizing the essential elements of 
emergency feeding is a statement of the Food 
and Nutrition Board, National Research Coun- 
cil. The statement was published in 1951 (45): 

“The Committee on Dietary Allowances has 
been requested to make suggestions which may 
assist State and local civil defense organizations 
in formulating plans for emergency feeding. 
The committee feels that certain general prin- 
ciples should govern all such plans. Of para- 
mount importance is the inclusion of personnel 
with broad training and experience in nutrition 
in civil defense organizations at the highest ad- 
ministrative level. The efficacy of any feeding 
program during a period of disaster will be de- 
pendent on integration and collaboration with 
other essential services. 

“Tn the event of enemy attack on this country, 
immediate and severe disruption of food sup- 
plies in the affected area may ensue. The ini- 
tial problem will be one of supplying water and 
of distributing whatever foods may be avail- 
able. It is unrealistic to expect to provide an 
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adequate diet or to designate specific nutrient 
requirements for this emergency period for any 
large population. Food to supply energy 
needs, preferably from bread, soups, or stews, 
should suffice for the first few days. As soon 
as possible, milk, including skim milk powder 
or evaporated milk should be provided, par- 
ticularly to pregnant or lactating women, and 
to children from infancy through adolescence. 
Foods such as those mentioned above, in con- 
trast to highly refined products, will furnish 
protein and other essential nutrients as well as 
energy. It should also be emphasized that a 
hot beverage, regardless of its nutrient content, 
is highly desirable early in an emergency feed- 
ing period. 

“For infants, special plans should be made 
to assure maintenance of adequate supplies of 
canned evaporated milk, dry milk powder, 
cereals, and water for emergency feeding. 

“Tt should be appreciated that drastic re- 
duction of food intake for a few days, or even 
weeks, is tolerated reasonably well except by 
infants, by lactating women, by the sick and 
injured, and by those engaged in heavy physi- 
cal work. This is particularly true if the cal- 
ories that are available come largely from foods 
that furnish a variety of nutrients such as 
bread, potatoes, and milk, in contrast to foods 
such as sugar, sirups, and oils, which supply 
calories primarily. In longer periods of food 
shortage, special provision should be m: de not 
only for the more vulnerable groups indicated 
above but also for women who are pregnant. 

“Tf emergency feeding must be continued for 
more than a few weeks, the problem of indi- 
vidual nutrients, as well as calories, assumes 
importance. Cognizance must be taken of 
needs for protein, thiamine, other B-complex 
vitamins, and ascorbic acid. Deficiencies of 
minerals and fat soluble vitamins are not likely 
to occur unless food shortages have persisted 
over several months. 

“In any prolonged emergency, nutritional 
appraisal of the population by trained survey 
teams should be an integral part of the pro- 
gram. In this way, any deleterious effect of 
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the food allowance on health can be determined 
and plans for correction instituted. 

“Care should be taken not to waste food due 
to possible contamination by atomic radiation. 
Food present in closed containers is safe in 
nearly all cases, if the outside of the container 
is washed. Food in open or broken containers 
exposed to radioactive materials should be mon- 
itored before use.” 


Conclusion 


Adequate preparation for an emergency re- 
quires the development of an effective organiza- 
tion of competent people who are familiar with 
the problems to be expected and the best pos- 
sible solutions for them. The emergency feed- 
ing personnel should be familiar with the re- 
sponsibilities of the other civil defense services 
such as transportation, communications, sup- 
ply, fire, and police. Adequate stocks of the 
proper foods would be helpful but cannot be 
anticipated. Improvisation and substitution 
would be the order of the day, and all efforts 
should be pointed toward existence and sur- 
vival and the successful defense of the country. 
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Community Surveys 
Yield New Services 


For the Chronically Ill 


By ELeanor L. Ricute, M.A., 
and J. E. Cannon, M.D., M.P.H. 


OMMUNITY INTEREST in the prob- 
lems and service needs of the chronically 
ill and the aged has been increased in four Colo- 
rado cqunties in recent years by locally devel- 
oped programs of household surveys and stud- 
ies of nursing homes and other health facilities. 
The county programs received general guidance 
and financial assistance from the Colorado 
State Department of Public Health under a 
gerontology grant from the W. K. Kellogg 
Foundation from June 1953 through December 
1956. 

The participating counties were El Paso, 
Mesa, Otero, and Weld. In each, there is an 
organized local health department, either a 
college or a junior college, and numerous civic, 
professional, business, and community service 
organizations. Through such agencies and 
groups, new steering and executive committees 
were formed to plan the studies of the chroni- 
cally ill and the aged. Subcommittees and vol- 
untary workers assisted in carrying out the 
surveys. Community organization for the pro- 
grams centered in the principal cities, but the 
household surveys and nursing home studies 
were countywide. Population coverage in the 
household surveys averaged 50 percent or better. 

El] Paso County has a population of about 
115,000, including some 30,000 military person- 
nel stationed in or near Colorado Springs, the 
county seat. The city, situated at the foot of 
Pike’s Peak, is the financial, trading, cultural, 
and residential center of a mining, agricultural, 
small industry, and tourist trade area. Mesa 
County, on the western slope of the Rocky 
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Mountains, is a fruit-growing, livestock-raising, 
and mining area of about 50,000 population, in- 
cluding Grand Junction, the county seat, with 
about 30,000 population. Otero and Weld 
Counties, on the plains east of the mountains, 
are occupied with agriculture and _ related 
industries. They have populations of about 
30,000 and 75,000, respectively. The principal 
cities are La Junta and Greeley, which have 
about 10,000 and 25,000 inhabitants. 


Desire for Action 


In the four counties, a full-scale viewing of 
the interrelated problems of the chronically ill 
and the aged was afforded the committees for 
the studies, the many volunteer canvassers in 
the household surveys, and the smaller groups 
who surveyed nursing homes and other facili- 
ties. Heartfelt interest created by this person- 
alized experience brought demand for action 
and immediately led to new community serv- 
ices. It stimulated plans for more comprehen- 
sive supplementation or reorganization of 
existing services in the future. 

Lasting results of the study program cannot 
be fully assessed at this early date. Neverthe- 
less, new activities and plans reported to date 
indicate that numerous postsurvey recommen- 
dations made by the study committees are now 
being implemented. 


New Starts and Future Goals 


In El Paso County, the foremost recom- 
mendation based on the community studies was 
that programs and services for the chronically 
ill and the aged be better integrated. As a start 
toward the needed coordination, a health refer- 
ral center has been set up with community sup- 
port, resources, and personnel and with techni- 
cal and financial assistance from the State 
department of public health. In addition, a 
special committee of the county medical society 
is studying ways to integrate the numerous 
clinic services in Colorado Springs and to pro- 
vide more adequate medical care to the indigent 
and medically indigent of the county, through 
medical society panels or similar methods in- 
stead of the county physician system used in 
the past. Need for a central rehabilitation serv- 
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ice was made clear by the community studies, 
and there is strong desire to build such a center. 
Much of the planning and sponsorship for 
a center can be done by community groups with 
the assistance of the executive secretary of the 
health referral center, but considerable tech- 
nical assistance from such agencies as the State 
and Federal public health services will be 
needed. Shortly after the community surveys 
had highlighted rehabilitation and occupa- 
tional needs of the handicapped, a clinic pro- 
viding services only for convalescents from a 
specific illness broadened its program to gen- 
eral convalescent rehabilitation. Also as a 
result of the surveys, the Goodwill Industries 
accepted an invitation to operate in Colorado 
Springs. 

In harmony with survey recommendations 
in Otero County, one of the hospitals estab- 
lished a chronic disease unit and is now in- 
terested in expanding that unit. Also, a chronic 
disease clinic is under development, and there 
is growing interest in coordination of clinic, 
home care, and hospital service programs for 
the chronically ill by the local health depart- 
ment and the hospitals. During or soon after 
the community studies were begun, news stories 
reported concerts by a group of “oldster” musi- 
cians, fund raising to establish a recreation 
center for the senior citizens, and entertain- 
ments to raise money for television sets and 
other recreational needs of patients in the new 
chronic disease unit of the hospital. 

Concrete recommendations based on the com- 
munity studies in Mesa County included these : 
organization of a rehabilitation service by the 
medical society, nursing home operators, public 
health groups, and other interested agencies: 
medical society, public health department, and 
public welfare department cooperation in a 
screening service for placing elderly persons re- 
quiring care outside of their own homes; and 
establishment of a registry of handicapped per- 
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sons needing assistance of various kinds. The 
report on the survey of nursing homes recom- 
mended finer distinction in definitions of nurs- 
ing homes, boarding homes, and homes for the 
aged; appropriate standards for each type of 
home; more room space and greater privacy in 
the homes; and better understanding of reha- 
bilitation and recreational needs of persons in 
the homes. Representative groups have con- 
tinued their interest in organizing a pilot proj- 
ect to show how a centralized nonsectarian, non- 
governmental agency guided by a council of 
professional volunteers can help families solve 
domestic difficulties before they become major 
crises. If the project can be financed, special 
attention will be given during the demonstra- 
tion period to problems of elderly and chron- 
ically ill family members. 

In Weld County the community surveys gave 
impetus to formation of a new adult education 
class; legislative proposals for a school for the 
handicapped; new church programs for the 
chronically ill and the aged; and submission of 
proposals to the community building commit- 
tee for a center for the aged in Greeley. Plans 
for establishing homemaker and home nursing 
services for the chronically ill and the aged of 
the county which were proposed at the time 
of the community surveys are again receiving 


active sponsorship. 


Financial Aid and Technical Guidance 


In the long run, the new services and the 
new ways of providing services which were rec- 
ommended as a result of the community studies 
probably will not be beyond the financial means 
and personnel resources of localities. At pres- 
ent, however, the indications are that some fi- 
nancial aid and considerable technical guidance 
is needed to implement the recommendations 
more fully while community interest still is 


high. 
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Minor Venereal Diseases 
In the United States 
By Henry Packer, M.D., Dr.P.H. 


HANCROID, lymphogranuloma  vene- 

reum, and granuloma inguinale, the so- 
called minor venereal diseases, have declined 
markedly in the United States during the past 
10 years. 

This downward trend for the period 1946-55, 
depicted in the chart, is based on the number 
of cases of each of the minor venereal diseases 
reported to health departments in the conti- 
nental United States. Reported cases of pri- 
mary and secondary syphilis are included as a 
basis for comparing the rate of decline of the 
other venereal diseases. 

Although the decline rates of the minor 
venereal diseases are of lesser magnitude than 
the 94 percent for primary and secondary 
syphilis, they are quite impressive. 

The 10-year period subsequent to 1945 pro- 
vides a reasonably uniform population upon 
which to base a trend. The number of civilian 
cases reported prior to this period was affected 
by the large proportion of young adults in the 
military services. 

In probing the factors that may have con- 
tributed to the decline, consideration will be 
given to diagnostic procedures, contact investi- 
gation, and specific therapy of cases and con- 
tacts. Opinions regarding control procedures 
which may have influenced the trend were ob- 
tained from questionnaires submitted to vene- 
real disease control officers in the 10 States from 
which the greatest numbers of cases were re- 
ported during the 1946-55 period. 


Chancroid 


Chancroid, the most prevalent of the minor 
venereal diseases during the decade under con- 
sideration, declined 68 percent. However, the 
use of definitive bacteriological methods for the 
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diagnosis of chancroid has been the exception 
rather than the rule in most clinics in this 
country, and this diagnosis usually represents 
a clinical impression reached after excluding 
syphilis. The designation of chancroid may 
therefore be considered as a convenient waste- 
basket category for nonsyphilitic ulcerative 
lesions of the genitalia. 

At least one study of ulcerative genital lesions 
occurring in epidemic form among American 
soldiers in Japan has indicated that organisms 
other than Haemophilus ducreyi are capable of 
producing lesions of the genitalia resembling 
chancroid (1). Japanese workers (2) have re- 
ported that organisms bearing a morphologic 
resemblance to H. ducreyi were commonly 
found in prostitutes and that these could be 
easily mistaken for H. ducreyi with which 
they have no immunological relationship. 

As mentioned above bacteriological methods 
are infrequently employed in the diagnosis of 
chancroid although their superiority to clinical 
criteria has been demonstrated repeatedly. 
Studies during the past decade in this country 
confirm earlier reports that smears may be ex- 
pected to detect approximately 50 percent of 
infections, while cultures, the diagnostic pro- 
cedure of choice, will identify 75 percent or 
more (3,4). Although the skin test is positive 
in approximately 70 percent of cases, the limited 
sensitivity of this test during the early stages 
of infection and the persistence of a positive 
reaction after recovery make the skin test of 
limited value in early diagnosis. For this 
reason, it is presently used only to a limited 
extent in venereal disease clinics in this country. 

There are no reports in the recent literature 
indicating that contact investigation has either 
been widely applied or has achieved any degree 
of success in controlling this disease. Our own 
experience in identifying sources of chancroid 
infection has been disappointing. Female 
sexual contacts of our male patients generally 
reveal neither genital lesions nor organisms 
resembling H. ducreyi. Reasons for this situ- 
ation are not clear. In spite of the reduced 
incidence of chancroid we still lack basic in- 
formation regarding the natural history of this 
disease. The comparatively rare observation 
of clinical manifestations of this disease in the 
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female remains to be explained and suggests 
that it exists in a latent form that is capable 
of inciting active clinical disease when trans- 
mitted to the male. This possibility is further 
suggested by the report that approximately one- 
third of Negro hospital patients over 25 years 
of age had positive skin reactions although 
most of them denied ever having had ulcerative 
genital lesions (4). This finding is confirmed 
by our own experience. 

Chemotherapy, employing the sulfonamides, 
streptomycin, chloramphenicol, or the tetracy- 
cline antibiotics, has made the treatment of this 
disease simple and effective. Failure to re- 
spond to such medication should result in ques- 
tioning of the diagnosis. The sulfonamide 
drugs and streptomycin are more widely used 
in view of their lower cost and lack of a tend- 
ency to mask a syphilitic infection. 


Lymphogranuloma Venereum 


The decline of 68 percent in the incidence of 
lymphogranuloma venereum during the last 
decade may be considered somewhat remarkable 
in view of the fact that, as for chancroid, identi- 
fication of sources of infection has not been a 
routine practice in most clinics. Furthermore, 
doubt exists as to whether infectiousness is 
controlled by therapy, no matter how effective 
the therapy may be in resolving signs of the 
disease. 

The diagnosis and management of lympho- 
granuloma venereum are handicapped by the 
difficulty of identifying the etiological agent by 
ordinary procedures and by the limitations of 
the Frei test and the complement fixation test 
in differentiating past from present infection. 
According to reports from a number of Ameri- 
can cities, Frei tests performed upon adult 
Negro patients in the wards of general hos- 
pitals were pesitive for 40 to 50 percent (6). 
The proportion showing positive complement 
fixation tests is even higher (7), suggesting 
that the complement fixation test is less specific 
than the Frei test. Also, a number of workers 
have reported a lack of correlation between 
these two tests (8, 9). A high percentage of 
patients who are positive to both tests deny 
ever having had any of the typical clinical 
manifestations of lymphogranuloma venereum. 
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Trend in number of reported cases of primary 
and secondary syphilis and the minor venereal 
diseases, continental United States, 1946—55. 
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This suggests that subclinical infection is ex- 
tremely common and that it probably has con- 
stituted a reservoir of infection. Under these 
conditions, the Frei test and the complement 
fixation test are of little value in tracing sources 
of infection. If the decline in reported cases 
of lymphogranuloma venereum is also reflected 
in a lower prevalence of positive skin tests and 
complement fixation tests, these tests may prove 
to be of greater value in the future in identify- 
ing sources of infection. 

Another reason for the limited attempts to 
identify sources of infection of known cases of 
lymphogranuloma venereum is the uncertainty 
that specific chemotherapy can make such per- 
sons noninfectious (8). Results of a number 
of studies designed to determine whether the 
etiological agent of the disease can be isolated 
from experimental animals or humans subse- 
quent to specific chemotherapy raise consid- 
erable doubt that eradication of organisms is 
achieved with regimens of therapy now in use 
(10, 11). This leads one to wonder whether 
factors other than the making of patients non- 
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infectious by therapy have played a role in the 
decline of lymphogranuloma venereum, al- 
though this factor cannot be disregarded, since 
isolation of the infectious agent from tissue does 
not necessarily indicate infectiousness. 
Satisfactory clinical response to therapy is 
readily achieved by administration of the sul- 
fonamide drugs, chloramphenicol, or the tetra- 
eycline antibiotics. Due to the greater cost 
of the tetracycline antibiotics, the sulfonamide 
drugs are widely employed in public clinics, 
and there is no evidence that they are inferior to 
the tetracycline antibiotics. Both forms of 
medication have been increasingly employed 
for the treatment of the anorectal syndrome 
(12) with gratifying results, frequently mak- 
ing drastic surgical procedures unnecessary. 


Granuloma Inguinale 


The decline of 78 percent in granuloma in- 
guinale during the past decade is of considerable 
magnitude. As with chancroid and lympho- 
granuloma venereum, credit for this decline 
cannot be given to efforts to identify sources of 
infection and to administer specific therapy to 
them. Granuloma inguinale is rarely encoun- 
tered in sexual contacts, in spite of the chronic 
nature of the ulcerative lesions and the con- 
tinued presence of the etiological agent, Dono- 
vania granulomatis, in the lesions. This sug- 
gests a low degree of communicability. 

The question has been frequently raised as 
to whether granuloma inguinale is truly a vene- 
real disease. In spite of its equal distribution 
between the sexes, there is little epidemiological 
evidence of its venereal transmission. The pos- 
sibility that granuloma inguinale represents an 
autoinfection from a fecal organism has been 
postulated from time to time (73, 74) and must 
be considered as a possible explanation of the 
origin of the disease, at least until better evi- 
dence of its sexual transmission is forthcoming. 

Diagnosis of granuloma inguinale by dem- 
onstrating D. granulomatis in smears is a 
simple procedure. A high degree of success 
follows therapy with streptomycin, chloram- 
yhenicol, or the tetracycline antibiotics. Of 
nterest is the increasing number of reports of 
vranuloma inguinale of the cervix which have 
ippeared in the recent literature (75,16). This 
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condition is frequently mistaken for carcinoma, 
but it has a far better prognosis and responds 
readily to specific therapy. 


Discussion 

The downward trend in the minor venereal 
diseases, chancroid, lymphogranuloma vene- 
reum, and granuloma inguinale, during the 
past decade has been gratifying. It is hoped 
that this is not a false picture created by the 
reduction of case-finding programs following 
the curtailment of funds for venereal disease 
control during the period 1946-55. If the de- 
cline can be assumed to be a real one, it cannot 
be attributed to vigorous efforts to identify and 
treat sources of infection since such measures 
have been the exception rather than the rule. 
The venereal disease control officers questioned, 
as well as the writer, are of the opinion that the 
following factors have contributed to the im- 
proved picture : 

1. Widespread use of sulfonamide drugs and 
antibiotics for other diseases may have reduced 
the reservoir of latent infectious cases of the 
minor venereal diseases. 

2. Improved personal hygiene practices fol- 
lowing exposure to infection may have resulted 
from the educational efforts of the Armed 
Forces during World War II. 

3. Improved socioeconomic circumstances in 
this country during the past decade may have 
influenced predisposing factors, such as family 
breakdown and prostitution. 

4. A successful attack has been waged against 
organized prostitution, which undoubtedly 
helped to propagate these diseases. 

Notwithstanding this improved situation, 
there are still many gaps in our knowledge of 
the natural history of the minor venereal 


diseases. 


Summary 

The downward trend of the minor venereal 
diseases, chancroid, lymphogranuloma venere- 
um, and granuloma inguinale, during the dec- 
ade 1946-55 has been of considerable magnitude 
although less than that of primary and secon- 
dary syphilis. The sharper decline of the lat- 
ter may reflect more complete epidemiological 
knowledge, more intensive efforts in contact 
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investigation, and more effective therapeutic 


weapons. 


This is the consensus of venereal 


disease control officers questioned regarding the 
factors believed to play a role in the decline of 
the minor venereal diseases. 
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Clearinghouse for Poison Control Centers 


A national clearinghouse for poison control centers has been set up 
by the Public Health Service in line with requests for such services 
by the American Academy of Pediatrics and the American Public 


Health Association. 


A part of the Accident Prevention Program of 


the Division of Special Services, the clearinghouse will achieve limited 
operation by midsummer, providing consultive services and case 


analyses. 


Full operations of the new service will include interchanging in- 
formation among local control centers; stimulating prevention and 
treatment of poison cases; encouraging research; aiding in the estab- 
lishment of poison control centers; studying trends in poisoning acci- 
dents; and acting as a repository of information. 

Staff for the clearinghouse will include a pediatrician, a doctor of 
pharmacy or a pharmacologist, and an educational specialist. 
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KIR POLLUTION 
research, seminal 


On December 18. 1956, in Cincinnati, the Public Health 


Service convened a national body of investigators in a 3-day 


seminar for planning research in the causes, effects, and control 


of air pollution. 


Reports of four of the committees of that seminar are presented 


below in slightly revised form for the information of many who 


are interested in this work. 


Reports of the Medical Committee 


are to be published at a later date. This committee considered 


mainly the current toxicological studies related to air pollution. 


Agricultural Committee 
J. T. MIDDLETON, chairman 


Air pollution significantly affects the agri- 
cultural economy of the country causing damage 
to animals and vegetation. Many plants re- 
spond to a concentratior. of air pollutants below 
that usually causing effects in animals, with 
notable exceptions such as carbon monoxide and 
hydrogen sulfide. Plants, therefore, may be 
useful indicators for the detection of air pol- 
lutants. The environment and genetic compo- 
sition determine in large measure the influence 
of airborne toxicants to such an extent that, at 
present, it is difficult to prescribe allowable ex- 
posure to injurious materials. 

The most important air pollutants affecting 
igriculture requiring additional research are 
he fluorine-containing compounds. The effect 
‘f compounds of bromine, chlorine, and iodine 
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are recognized, but they are not of immediate 
practical importance. 

Perhaps next in importance are the oxidants, 
such as ozone, nitrogen oxides, and oxidized or- 
ganic materials acting as a complex, which are 
believed responsible for smog damage to plants. 

Ethylene and perhaps other low-weight, un- 
saturated hydrocarbons are believed to produce 
adverse effects on a variety of agricultural 
crops, including flowers and other ornamentals. 

Miscellaneous organic materials as_ rep- 
resented by aromatic complexes and phenolic 
compounds may have adverse effects on plants 
and require study. 

Sulfur dioxide has long been recognized as 
an airborne contaminant responsible for specific 
injury to vegetation, and has been more exten- 
sively investigated than any other air pollutant. 

Other airborne contaminants include the 
heavy metals such as mercury, lead, arsenic, 
and selenium as well as miscellaneous materials 
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such as hydrogen sulfide, mercaptans, ammonia, 
and carbon monoxide. 

A description of some of the principal re- 
search needs follows. 

Research on the effects of fluorides upon 
plants and animals has shown the gross symp- 
toms resulting from the accumulation of fluo- 
rine-containing compounds in animals and 
plants. 

A specific need exists for a study of the mech- 
anism of toxicity and ultimate fate of diverse 
fluorine-containing compounds in both animals 
and plants. Both chronic and acute effects of 
fluoride accumulation are recognized. Partic- 
ular attention should be paid to studies empha- 
sizing the effect on agriculture of realistic con- 
centrations of fluoride such as those found in 
industrial areas. Such studies should include 
the role of fluorides in skeletal development and 
organ function both for laboratory and farm 
animals, The effects of fluorides on cellular 
constituents, uptake, and translocation of fluo- 
rides, fate of fluorides in cells, and the nature of 
resistance and susceptibility in plant material 
are needed to elucidate the mechanism of action 
of this important pollutant. 

An important area of research also needing 
attention is the effect of fluorides upon structure 
and physiological function in animals and 
plants. Such studies should elucidate the in- 
fluence of fluorides on assimilation, digestion, 
and metabolism of the essential nutrients, as 
well as their effect on lactation, reproduction, 
and other vital processes in animals. Related 
studies in plants are required to determine the 
effect of fluorides on the assimilation and uti- 
lization of nutrients, photosynthetic activity, 
respiration, and enzyme systems, as well as 
growth and yield. It is also necessary that the 
degree of foliar necrosis, fluoride content of tis- 
sue, and rate of fluoride uptake be related to 
possible economic plant damage. 

Environment and genetic composition mate- 
rially affect the manifestation of fluoride ac- 
cumulation in animals and plants. Factors 
which may affect fluoride toxicity in animals 
are different levels of nutrition, the presence of 
other toxicants and diseases, stage of develop- 
ment, pregnancy, and lactation. The response 
of plants to fluorides under different en- 
vironments, including varied climatic condi- 
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tions, fertility, and water relations, requires 
investigation. 

Some study should be made of the alleviation 
of fluoride effects in animals through manage- 
ment practices and therapeutic treatment. 

Protective measures may be developed to re- 
duce the effect of fluorides to sensitive plants. 

Although methods for fluorine analysis in 
plant tissue are reasonably satisfactory at pres- 
ent, analytical methods for fluorides in air and 
animal tissue are somewhat less satisfactory 
and require further study. 

Research on the influence of sulfur dioxide 
has been energetically pursued for the past 75 
years. The results of these studies have resolved 
most of the problems affecting agriculture. 
Those that remain include the effect of sulfuric 
acid, aerosols, and sulfur dioxide on animals as 
well as the mechanism of their toxicity singly, 
together, and in combination with other 
contaminants. 

Oxidants have been recognized as plant dam- 
aging agents for more than a decade in certain 
urban areas, notably in Los Angeles. Although 
some of the oxidants have been identified as 
ozone and nitrogen oxides, the agents responsi- 
ble for most of the injuries to vegetation re- 
main unknown though they are believed to be 
oxidized organics arising from photochemical 
reactions in the atmosphere. 

There is a real need to develop analytical 
methods for the identification and determina- 
tion of oxidants, and to determine the mode of 
action of the toxicants and their effect on 
metabolism and growth of plants and possible 
effects on animals. The gross manifestations of 
oxidants on plants are generally known. 

Organic materials comprise a group of con- 
taminants which have adverse effects upon 
plants and possibly animals. Ethylene and 
perhaps other low-weight, unsaturated hydro- 
carbons may be intimately associated with sig- 
nificant economic damage to orchids, floricul- 
tural and ornamental plants, as well as a va- 
riety of other agricultural crops. It is believed 
that ethylene is damaging to some plants at con- 
centrations in parts per billion range, while no 
effect is recognized in animals at this concen- 
tration. A critical need exists for analytical 
techniques suitable for the detection and moni- 
toring of ethylene and related materials. 
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Other organic compounds such as those found 
in the aromatic complexes have been implicated 
in certain instances of damage to vegetation but 
insuflicient information is available to deter- 
mine the exact nature of the material and its 
biological effect. It is presumed that a variety 
of miscellaneous organic materials might like- 
wise be incorporated in this research area, such 
as growth regulators, fungicides, insecticides, 
and other agricultural chemicals. 

Although mercury has a low vapor pressure, 
it has been known for some time to be an air 
pollutant, responsible for plant injury in en- 
closed spaces. The recent introduction of mer- 
curial paints for use in greenhouses has renewed 
interest in this problem and emphasizes the 
need for a reevaluation of this toxicant. Simi- 
larly other elements including heavy metals are 
known to produce adverse biological effects; 
among these are arsenic, cadmium, lead, and 
selenium which in the past have been known to 
occur as air pollutants and should be reviewed 
periodically and kept in mind as air contami- 
nants of possible importance to agriculture. 

Other known air pollutants exemplified by 
hydrogen sulfide, mercaptans, ammonia, nitric 
acid, and carbon monoxide, while toxic to plants 
and animals, are not considered of importance 
to agriculture except under conditions of gross 
accidental discharge to the atmosphere. 

Though they are recognized as important, this 
report does not include consideration of radio- 
active materials. 

The air pollution research program in agri- 
culture requires assistance and cooperation of 
chemical groups in developing needed analyti- 
cal techniques, engineers for developing cor- 
rective and protective devices as well, as air 
handling facilities for specific fumigation 
studies, meteorologists for assistance in under- 
standing air contaminant dispersion patterns, 
and medical groups in developing and evalu- 
ating bioassay systems for identification and 
distribution of air pollutants. 

The U.S. Department of Agriculture should 
augment funds available to existing research 
facilities and management services so that they 
may actively study from basic and applied 
points of view the factors affecting the occur- 
rence and result of air pollution upon agricul- 
ture. The U. S. Department of Agriculture 
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with the Public Health Service should support 
liaison with private, industrial, and public re- 
search organizations. 

The suggested research needs fall within the 
disciplines and competence of a large number 
of existing research organizations and they 
should be supported and encouraged to attack 
these problems. 


Chemical, Aerosol, and 
Instrumentation Committee 
LEWIS H. ROGERS, chairman 

The projects listed below represent the com- 
bined efforts of some 30 scientists assembled to 
outline research areas and projects in the aero- 
sol, chemical, and instrumental field which, in 
their opinion, require additional research. 
Taking cognizance of existing projects, the 
Chemical, Aerosol, and Instrumentation Com- 
mittee attempted to develop projects not now 
being carried on. The order of presentation 
of projects is by subject matter and should not 
be taken to imply relative ranking according 
to importance. The group feels that sampling 
and analyses are such essential tools in all 
phases of air pollution that work in this field 
is needed before other problems can be attacked. 
Specifically, methods must be developed with 
precisely known accuracies, reproducibilities, 
and freedom from interference. 

It is further recognized that an early start 
must be made in the study of certain basic prob- 
lems because of the length of time required for 
their solution. During the discussions, it be- 
came apparent that one of the great needs of 
the field is for breakthroughs which funda- 
mental research fosters. 

In the following list short-, medium-, and 
long-range projects are designated by the let- 
ters S, M, and L, respectively. 


Aerosols 


Formation of Aerosols 


Mechanism of smoke and fume formation in- 
cluding methods of modification (M). 

Formation of aerosols during photolysis of 
polluted atmospheres (M). 

Application of the particle-size spectrometer 
to nucleation studies (S). 

Relationship of the composition of aerosols 
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to that of the feed material; for example, re- 
lationship of particulate sulfate to sulfur di- 
oxide (L). 

Changes accompanying the aging of particu- 
late pollutants (L). 

Development and evaluation of devices for 
the controlled production of aerosols, such as 
are techniques and furnace methods (S). 


Physical Properties of Aerosol Systems 
Correlation of surface area with other prop- 
erties (M). 
Effect of aerosol shape on light scatter- 
ing (M). 
Dynamics of movement of particles in large 
volumes (M). 
Development and evaluation of tracer tech- 
niques. Examples are: 
Magnetic materials (S) 
Natural germanium in coal, vanadium in oil (S) 
Micro-organisms (8S) 
Automatic counting methods (S) 


Sampling and Analysis 

Behavior of particles approaching collecting 
surfaces (S). 

Behavior of thermally conducting particles 
in a thermal gradient (S). 

Development and evaluation of stack sam- 
pling equipment, such as high temperature aero- 
sol cameras or counters, and particle size 
spectrometers (5S). 

Development and evaluation of new collec- 
tors, such as isokinetic samplers and wet col- 
lectors (S). 

Application to aerosol analysis of special 
techniques. Examples are: 

Infrared reflectance (S) 
X-ray diffraction (S) 
Chromatography (S) 
Electrophoresis (S) 

Interlaboratory comparison and statistical 
evaluation of analytical methods (M). 


Gases 


Gaseous Reactions 

Photolysis of organic compounds in oxygen 
(M). 

Rates and mechanism of elementary reac- 
tions in the photolysis of nitrogen dioxide with 
hydrocarbons in oxygen (M). 
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Photochemical reactions of effluents from 
known pollution sources, such as auto exhausts 
and incinerators (M). 

Thermal reactions between ozone and unsat- 
urated organic compounds (M). 

Rates and mechanism of reactions occurring 
during incomplete combustion (L). 

Nitrogen fixation in combustion equipment 
(M). 


Sampling and Analysis 

Collection of specific contaminants by means 
such as ion exchange resins and molecular 
sieves (S). 

Development and evaluation of adsorption 
techniques for the concentration of air pollu- 
tants (M). 

Development of techniques for the removal 
of specific substances such as water and carbon 
dioxide (S). 

Development and evaluation of methods and 
equipment for low temperature condensation of 
pollutants (S). 

Development of specific economical analyti- 
cal methods suited to special needs. Examples 
are: 

Ozone (S) 

Acrolein (S) 

Halogenated carbonyl compounds in the p.p.b. 
range (S) 

Aldehydes (8S) 

xides of nitrogen (S) 

Differentiation of sulfur compounds (8S) 

Development of bioassay methods such as 

, . se . 
enzymatic reactions and organism toxicity (S$). 

Interlaboratory comparison and statistical 
evaluation of analytical methods (M). 

Development and evaluation of special non- 
specific analytical techniques. Examples are: 

Microbiological indicators for physiological ef- 
fects (S) 

The vibrating reed surface potential appara- 
tus (S) 

Special mass spectrometric techniques; for ex- 
ample, to determine parent masses and/or 
negative ions (S) 

Phosphorescence spectra and decay times for 
the identification of polycyclic hydrocarbons 
(S) 

Other physical techniques including NMR, 
EMR, and microwave spectrometry (S) 


Development of special analytical techniques 
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for concentrations invoived in work with odor- 
ants; for example, ultra long path infrared 
techniques (S). 


Interaction of Gases and Aerosols 
Photochemistry of organic and inorganic 
aerosols (M). 
Heterogeneous reactions on surfaces (L). 
The measurement of adsorption isotherms of 
pollutants (L). 
Determination of the nature of the interac- 
tion of adsorbed species with the surface (M). 


Meteorology Committee 
E. WENDELL HEWSON, chairman 

Our assessment of the present status of re- 
search on the meteorological aspects of air 
pollution indicates that progress on a wide front 
is being made. While very little overemphasis 
is noted, large areas of underemphasis are 
apparent. 

Although the Meteorology Committee recog- 
nizes that it is not fully representative of all 
meteorologists working in the field, it never- 
theless believes that the program of research 
which follows does outline in broad terms the 
general avenues along which further progress 
must be made. To pursue fully any of the par- 
ticular subjects for research given here might 
require a number of research projects. We 
have deliberately kept the statement of each 
subject general in nature in order not to cir- 
cumscribe unduly the necessary scope of pos- 
sible effort. We have with equal deliberation 
avoided specific recommendations concerning 
advanced techniques of data transmission, data 
processing, and so forth, under the assumption 
that appropriate tools will be used in each case. 

The committee recognizes that its recom- 
mendations undoubtedly will overlap some of 
those presented by other committees at this 
seminar; also, that the solution of many air 
pollution problems will require the cooperative 
effort of several groups. Perhaps a Gordon- 
type conference would be desirable to further 
the coordination of effort among the several 
disciplines. (A Gordon-type conference is an 
informal research review conference held under 
the auspices of the American Association for 
the Advancement of Science.) 
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Apart from the particular research subjects 
listed, the committee discussed several activities 
which might enhance the growth of understand- 
ing of the meteorology of air pollution prob- 
lems. Among these might be especially noted: 
(a) the widest possible dissemination by an ap- 
propriate agency of present meteorological 
knowledge of atmospheric dispersion ; (&) com- 
pilation and review of knowledge of the various 
aspects of air pollution meteorology, aug- 
mented by a broad reevaluation of practical ap- 
plications and incorporated into a monograph 
summarizing the field and indicating research 
requirements; (c) further development of a 
centralized national network to collect data on 
air quality which is directed toward better es- 
tablishing the trend of air pollution; and (d) 
evaluation of available methods of meteor- 
ological measurements for their applicability to 
community air pollution studies. With respect 
to items (a) and (0) above, it is recognized that 
knowledge of recent developments in the field 
is not shared widely, even among practicing 
meteorologists. The committee welcomes the 
fact that some _ pertinent information 
previously classified may soon become generally 
available. 

Recommended Research 
General 

Design of a major air pollution investigation. 

On the basis of the above design, organiza- 
tion of a comprehensive and definitive urban 
area study. 


Instrumentation 

Development of simple yet adequate meteor- 
ological instrumentation and methods of anal- 
ysis of resulting data. 

Development of inexpensive tracer techniques 
for meteorological use. 


Model Studies 


Development of scale model techniques for 
simulating atmospheric diffusion processes as 
related to area sources. 

Development of methods for simulating ter- 
rain influences on air flow patterns. 


Physical Processes 


Studies of nucleation, atmospheric transmis- 
sion, and absorption of solar radiation. 


371 








Investigation of self-purification processes in 
the atmosphere. 


Dispersion 

Fundamental research on atmospheric tur- 
bulence and diffusion. 

Study of persistent atmospheric conditions 
which tend to produce severe pollution. 

Development of pollution potential indexes. 

Investigation of the structure of the lower 
atmosphere in relation to basic diffusion pro- 
cesses, especially in urban areas. 

Research on pollution from remote sources. 

Theoretical studies of diffusion from large 
area and volume sources. 

Study of the influence of heat sources and 
sinks on air pollution patterns. 

Development of methods of interpreting cli- 
matological data for air pollution studies. 

Investigation of the application of the 
methods of multiple-time series analysis, in- 
formation theory and general stochastic pro- 
cedures to the prediction of the probability dis- 
tribution of the concentration of atmospheric 
pollution at a point. 


Engineering Committee 
LESLIE SILVERMAN, chairman 


The objectives of engineering research in air 
pollution are to investigate, develop, and 
appraise mechanisms, devices, and processes for 
the control of air pollution and to define, meas- 
ure, and evaluate air contamination from all 
sources. Control in this context encompasses 
the prevention of air contamination which may 
create a nuisance and which may be injurious to 
property, vegetation, animals, and human 
health and welfare. 

Engineering research in the area of air pol- 
lution inherently includes economic considera- 
tions of control or elimination of contamination 
at the source. Many occurrences of air pollu- 
tion result from a failure to consider those fac- 
tors influencing air pollution. In this regard 
may be cited the fact that many otherwise well- 
designed processes consider only the product 
requirement and operational efficiency rather 
than the contaminants that may be discharged 
to the atmosphere as a result of the process. It 
is the opinion of the Engineering Committee 


372 


that this phase of the problem should be di- 
rected to the attention of those engineers who 
are responsible for process design. 

The committee is aware of the fact that many 
of the problems now considered as critical can 
be solved without further research through the 
application of well-known and well-established 
control principles. However, it should be em- 
phasized that one of the major phases of engi- 
neering research must be directed toward 
economic methods of control. 

Considerable emphasis in air pollution con- 
trol pertains to the effects of contaminants on 
property and vegetation susceptible to direct 
economic evaluation. The committee has con- 
sidered these effects in addition to the health 
aspects of the problem. 

One of the fundamental needs is perspective 
in consideration of the entire problem. This 
‘an be obtained only by giving consideration to 
future requirements while appraising present 
research in terms of its potential application to 
existing problems. The committee recognizes 
the value of such creative thinking in regard to 
engineering investigation in the air pollution 
area and feels that it should not be neglected in 
establishing any long-range research planning. 
Since the solution of many of the problems in 
air pollution requires various technical com- 
petencies in the engineering field as well as an 
engineering perspective toward the evaluation 
of source characteristics and control require- 
ments, it is felt that the engineer, per se, is 
particularly adapted to the assessment of the 
basic problem. 

The committee recognizes the essential need 
for definition of the air pollution problem in 
terms of relationships between pollutants and 
ill effects, whether in terms of human or animal 
response, vegetation injury, or material dam- 
age. It is further recognized that the rate of 
progress in solving air pollution problems is 
dependent to a considerable degree upon the 
rate at which these relationships can be 
established. 

There are two fundamental engineering 
approaches to the problem of control of con- 
tamination in the atmosphere, and emphasis in 
research should be directed toward both: 

1. The elimination of the contaminant at the 
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source through modification of the process or 


materials handled. 

2. Control of contaminants at the source by 
suitable devices. 

It is the opinion of the committee that the 
needed engineering research should be in two 
categories : 

1. Problems for which early or prompt solu- 
tion is desirable and practical. Included in this 
category are: 

a) Control of pollutants associated with 
effluents from combustion operations, namely, 
particulates, certain acid gases such as oxides 
of sulfur and nitrogen, and hydrocarbons. 

b) Specific area control problems associ- 
ated with the effluents from the petroleum refin- 
ing industry, the metallurgical industry, and 
the chemical industry. 

2. Problems of a less urgent priority. 

The general research program, as discussed 
by the committee, considered two divisions of 
these categories, namely, field studies and lab- 
oratory investigations. 

It became apparent in discussing engineering 
research that instrumentation plays an im- 
portant role, both in identification of a source 
and its magnitude and in the evaluation of con- 
trol equipment. Some of the needed engineer- 
ing research requires the prior development of 
suitable instrumentation. 

Instruments urgently needed for research and 
control include: 

a) An instantaneous quantitative gas spec- 
trum analyzer. 

b) Particle-size analyzer for the 0.01 to 0.3 
micron range. 

c) A rapid mass distribution analyzer for 
particulates in gas streams. 

Also needed are the following: 

a) Simple fluoride gas-aerosol discrimina- 
tor. 

b) Simple stack effluent weight analyzer. 

c) Light scattering analyzer for solids in 
gas streams. 


Problems Needing Prompt Solution 
Field 


Pollution of the atmosphere from solid fuel 
combustion processes, we believe, possesses such 
magnitude and characteristics that a qualitative 
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and quantitative assessment of these contam- 
inants is necessary. This is best accomplished 
through a fundamental field investigation of: 

1. The characteristics of the effluents result- 
ing from solid fuel combustion processes. 

2. The determination of factors affecting the 
formation of oxides of nitrogen. 

The solid fuel process effluent characteristic 
evaluation should include the determination of 
physical characteristics of the solids and the as- 
say of the chemical composition of the liquid 
and gaseous contaminant discharges. 


Laboratory 
Test Gas and Aerosol Pre paration 


Preparation of gas and aerosol simulants is 
an important aspect of the development and 
appraisal of engineering devices for control 
of air pollution. A fundamental investigation 
of means and methods of preparing gases to 
simulate atmospheres and processes is desirable 
and a similar approach to the preparation of 
aerosols of various physical properties, such as 
shape, size, specific gravity, and surface charac- 
teristics, is essential. Such aerosol preparation 
information is fundamental to the study of the 
behavior of aerosols both within quiescent at- 
mospheres and in dynamic gas streams and in 
the study of the performance of various mech- 
anisms for removal of aerosols. 


Studies of Process Modifications 

One of the important problems in air pollu- 
tion control from a fundamental standpoint is 
to investigate the sources of air pollution as re- 
lated to the industrial process. We believe that 
essential studies in modification of processes 
and materials handling, from a basic formation 
of contamination viewpoint, are of major im- 
portance. Modification or alteration of a proc- 
ess so as to eliminate the contamination obvi- 
ously eliminates the need for further control 
equipment, and may contribute substantial 
economies. We believe that there are many un- 
realized opportunities for attack upon air pol- 
lution by this strategy. 


Treatment of Gaseous Contaminants 


Additional investigation is needed in the 

fom 
study of the absorption, adsorption, and chemi- 
cal conversion of gases in such concentrations 
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that they are a nuisance or hazard. Such 
studies should include basic approaches to con- 
trol of acid gases, including oxides of sulfur 
and nitrogen, and to the elimination of hydro- 
carbon vapor emissions. Emphasis should be 
placed on development of economically feasible 


methods and processes. 


Tabulation of Needed Research 


Field Investigations 
Process Evaluation—F fluents 

1. Compilation of characteristics and rates 
of effluent emissions. 

2. Assessment of internal combustion engine 
emissions (urgent). 

3. Determination of solid fuel process charac- 
teristics (urgent). 

t. Appraisal of nitrogen oxide formation 
(urgent). 

5. Relationship 
opaque particulates. 


between transparent and 


Process Evaluation—M odifications 
Gcneral investigation of process modifica- 
tions for pollution control. 


Control Equipment Evaluation 

1. Establishment of 
criteria. 

2. Evaluation of filter devices. 

3. Evaluation of inertial separators. 

4. Determination of electrostatic precipita- 
tor performance. 


incinerator design 


Community Survey Techniques 

1. Comparison of hourly dustfalls. 

2. Acquisition of particle size data at ground 
level. 


Laboratory Studies 
Source Simulation 

1. Preparation of test gases and aerosols 
(urgent). 

2. Determination of properties, behavior, and 
methods of specification of aerosols (urgent). 

3. Investigation of sampling methods (iso- 
kinetic). 
Principles of Gas and Aerosol Control 

1. Studies of process modifications (urgent). 

2. Fundamental studies on filtration mech- 
anisms. 

3. Development of high temperature filter 
media. 

4. Further 
nomena, 

5. Evaluation of droplet-type scrubbers. 

6. Exploratory studies of less common mech- 


studies on electrostatic phe- 


anisms. 
7. Fundamental treatment of gaseous con- 

taminants (urgent) : 

a) Absorption and adsorption of SO, and 
SO, at low concentrations. 

b) Oxides of nitrogen treatment and con- 
trol. 

ec) Conversion studies including catalytic 
and noneatalytic combustion. 


A New Device for Sputum Testing 


A device that makes sputum testing for tuberculosis safer has been 
developed by a Veterans Administration bacteriologist. 

A new type of paint shaker was modified for use as an agitator of 
sputum specimens by Abraham L. Rosenzweig at McGuire Veterans 


Administration Hospital in Richmond, Va. 


The device has been 


adopted by the 173 hospitals of the Veterans Administration. 
During the vigorous agitation required in homogenizing viscous 
material, the standard agitator had to be anchored, and could not be 
secured easily under a safety hood to protect workers from live germs. 
Because the main part of the new device does not vibrate, it reduces 
the potential danger from tuberculosis germs released by vibration 


into the air of the laboratory. 
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STATEMENT 


By the United Nations Scientific Committee 
on the Effects of Atomic Radiation 





Responsibilities of the Medical Profession 


in the Use of Ionizing Radiation 


HE UNITED NATIONS General Assem- 

bly, being aware of the problems in public 
health that are created by the development of 
atomic energy, established a Scientific Commit- 
tee on the Effects of Atomic Radiation at its 
tenth session, 1955-56. This committee con- 
siders that one of its most urgent tasks 
is to collect as much information as_pos- 
sible on the amount of radiation to which 
man is exposed today, and on the effects of this 
radiation. Since it has become evident that ra- 
diation due to diagnostic radiology and to ra- 
diotherapy constitutes a substantial proportion 
of the total radiation received by the human 
race, the committee considers it desirable to 
draw attention to information that has been 
obtained on this subject. 

Modern medicine has contributed to the con- 
trol of many diseases and has substantially pro- 
longed the span of human life. These results 
have depended in part on the use of radiation 
in the detection, diagnosis, and treatment of dis- 
ease. There are, however, few examples of 
scientific progress that are not attended by some 
disadvantages, however slight. It is desirable 
therefore to review objectively the possible 
present or future consequences of increased ir- 
radiation of populations which result from 
these medical applications of radiation. 

It is now accepted that the irradiation of hu- 
man beings, and particularly of their germinal 
tissues, has certain undesirable effects. While 
many of the somatic effects of radiation may be 
reversible, germinal irradiation normally has 
an irreversible and therefore cumulative effect. 
Any irradiation of the germinal tissues, how- 
ever slight, thus involves genetic damage which 
may be small but is nevertheless real. For so- 
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matic effects there may however be thresholds 
for any irreversible effects, although if so these 
thresholds may well be low. 

The information so far available indicates 
that the human race is subjected to natural 
radiation, as well as to artificial radiation due 
to its medical applications, to atomic industry 
and its effluents, and to the radioactive fallout 
from nuclear explosions. The radiation due 
to natural sources has been estimated to cause 
between 70 and 170 millirem of irradiation to 
the gonads per annum in most parts of certain 
countries in which it has been studied, although 
higher values are found locally in some areas 
(1). The committee is aware of the potential 
hazards that both natural and artificial radia- 
tion involve, and it is collecting and examining 
information on these subjects. 

The amount of radiation received by the pop- 
ulation for medical purposes is now, in certain 
countries, the main source of artificial radiation 
and is probably about equal to that from all 
natural sources. Moreover, since it is given 
on medica] advice, the medical profession exer- 
cises responsibility in its use. 

The committee appreciates fully the impor- 
tance and value of the correct medical use of 
radiation, both in the diagnosis of a large num- 
ber of conditions, in the treatment of many such 
diseases as cancer, in the early mass detection 
of conditions such as pulmonary tuberculosis, 
and in the extension of medical knowledge. 

Moreover, it appreciates fully the contribu- 
tion of the radiological profession, through the 
International Commission on Radiological 
Protection in recommending maximum permis- 
sible levels of irradiation (2). As regards 
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those whose occupation exposes them to radia- 
tion, the establishment of these levels depends 
on the view that there are doses which, accord- 
ing to present knowledge, do not cause any ap- 
preciable body injury in the irradiated indi- 
vidual; and also on the consideration that the 
number of people concerned is sufficiently smal] 
for the genetic repercussions upon the popula- 
tion as a whole to be slight. Whenever ex- 
posure of the whole population is involved, 
however, it is considered prudent to limit the 
dose of radiation received by germinal tissue 
from all artificial sources to an amount of the 
order of that received from the natural back- 
ground radiation. 

It appears most important, therefore, that 
medical irradiations in any form should be re- 
stricted to those which are of value and im- 
portance, either in investigation or in treat- 
ment, so that the irradiation of the population 
may be minimized without any impairment of 
the efficient medical use of radiation. 

The committee is consequently anxious to re- 
ceive information through appropriate govern- 
mental channels as to the methods and the ex- 
tent by which such economy in the medical use 
of radiation can be achieved, both by avoiding 
examinations which are not clearly indicated 
and by decreasing the exposure to radiation 
during examinations, particularly if the gonads, 
or the fetus during pregnancy, lie in the direct 
beam of radiation. It seeks, in particular, to 
obtain information as to the reduction in ra- 
diation of the population which might be 


achieved by improvements in instrument design, 
by fuller training of personnel, by local shield- 
ing of the gonads, by choosing appropriately 
between radiography and fluoroscopy, and by 
better administrative arrangements to avoid 
any necessary repetition of identical examina- 
tions. 

The committee also seeks the cooperation of 
the medical profession to make possible an esti- 
mate of the total radiation received by the 
germinal tissue of the population before and 
during the childbearing age. It considers it 
to be essential that standardized methods of 
measurement, of types at present available, 
should be widely used to obtain this informa- 
tion and it emphasizes the value of adequate 
records, maintained by those using radiation 
medically, by the dental profession, and by the 
responsible organizations in allowing such ra- 
diation exposure to be evaluated. The com- 
mittee is convinced that information of this 
type will make it possible to decrease the total 
medical irradiation of the population while 
preserving and increasing the true value of the 
medical uses of radiation. 
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New Benefits for Disabled Children 


A new type of social security benefit was paid for the first time in 
February 1957 to qualified workers’ disabled children over the age of 
18. Authorizing these benefits is a 1956 amendment to the Social 
Security law. Payments are provided for disabled children of retired 
or deceased workers after the children pass 18 years of age, if those 
children are unable to work and were disabled before age 18. 

Nearly 3,000 applications for these insurance benefits were proc- 
essed by the Bureau of Old-Age and Survivors Insurance during 1957. 
Estimated to be eligible for the payments during 1957 are more than 
20,000 persons. They may receive benefits back to January 1957 if 
they apply through their local social security offices before the end of 
January 1958. After this date, benefits will not be paid retroactively 
for more than 12 months. 
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